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Background: In South Africa there data is lacking on the health of the older 
population. This study aims to report on actions taken by general practitioners on 
abnormal blood pressure, blood glucose and osteoporosis screen identified by 
registered nurses, conducting home based visits to older clients.  
 
Methods 
An agency piloted the Comprehensive geriatric assessment (CGA) tool in an urban 
affluent population. In this cross sectional secondary study analysis, 465 participants 
aged 60 years and over had a nurse visit in their homes and a subsequent General 
Practitioner (GP) visit. The prevalence of specific geriatric problems was assessed as 
well as the frequency of initiated procedures by the GP. This study will focus on 
initiated actions by the General Practitioners in response to abnormal blood 
pressures, blood glucose, and osteoporosis screen.  
 
Results 
Frequency tables were utilised to identify prevalence of the abnormal blood 
pressures, blood glucose and osteoporosis screen. . Abnormal blood pressures were 
detected (230/465, 49%) of the subjects , the GP initiated actions on only 15/465 
(3.2%) of clients.  Abnormal blood sugars were detected 106/465 (23%) of the GP 
initiated actions on 23/465 (5%) of clients. Clinical risk factors for the development of 




This study explored the relationships between comprehensive geriatric assessment 
and subsequent GP actions and found using the CGA in this population will be 
successful in identifying abnormal health findings which will enable intervention. 
However, due to challenges in the communications and marketing of this service, GP’s 
were not well informed of their role and did not act on majority of the abnormal 
findings detected by nurses 
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Chapter one: Introduction and Background 
1.1 Introduction 
 
In South Africa data is lacking on the health of the older population. This study is 
located in an agency providing outreach geriatric prevention services using a chronic 
disease model. The agency piloted the Comprehensive geriatric assessment (CGA) tool 
in an urban affluent population. The study reports on actions taken by general 
practitioners on abnormal blood pressure, blood glucose and osteoporosis screen 
identified by registered nurses, conducting home based visits to older clients. In this 
cross sectional secondary study analysis, 465 subjects aged 60 years and over had a 
nurse visit in their homes and a subsequent General Practitioner (GP) visit. The 
prevalence of specific geriatric problems was assessed as well as the frequency of 
initiated procedures by the GP. This study focused the relationships between CGA 
conducted by nurses at clients’ homes and subsequent GP actions in response to 
abnormal blood pressures, blood glucose, and osteoporosis screen. The study also 
presents the prevalence of abnormal blood pressures, blood glucose and osteoporosis 




The first multidimensional South African survey of older people was conducted by the 
Centre for gerontology at University of Cape Town. This survey provided the first look 
at aspects of the health of the older people in South Africa.  The most prevalent self-
reported conditions found in this survey showed hypertension (high blood pressure) 
affecting Blacks, Coloureds and Asians (Ferreira et al., 1992).  A subsequent survey 
conducted by (Hirshowitz and Orkin, 1995a)confirmed the importance of 
hypertension and also found that 70% of the older adult population (aged 65 years 
and over) had a chronic illness or on-going health problem, with vision problems being 




In the United States (US) data indicates that 84% of Medicare beneficiaries (aged 65 
or older) are chronically ill and 62% have two or more chronic conditions (Hendrix and 
Wojciechowski, 2005). A strong recommendation from this finding is that a different 
care model, a disease management model, must be developed to identify high risk 
older clients, develop their plan of care and co-ordinate their care to eliminate 
redundant medical costs because of this high rate of illness. The cornerstone of 
disease management for the older adult is the Comprehensive Geriatric Assessment 
(CGA). The CGA has demonstrated to have favourable effects on functional status, 
diagnostic accuracy, identifying high risk clients and client satisfaction. It is a proven 
means of reducing hospitalisations, and decreasing the number of days spent in 
hospitals resulting in cost saving benefits for health care providers(Landi and Onder, 
2001, Ellis and Langhorne, 2004, Stuck et al., 1993). 
 
The affluent and middle class older adults in South Africa often move into retirement 
homes because they fear of living on their own, or have concerns about loneliness, 
independence and health (Ferriera, 2000). The retirement homes are often more 
expensive than a private residence and they may not be located in proximity to 
friends and older people. Old age pensions are often not always sufficient to provide 
for their living needs in old age. This often results in an additional support burden for 
family caregivers (Mpiana, 2009). 
 
Private Medical Aid insurance companies  in South Africa are investigating disease 
management strategies to address the complications and costs associated with 
chronic diseases (Active Ageing at Home  (A@H) Board, 2007) . In countries such as 
Germany and Japan the government has addressed this through the provision of 
state-sponsored long term care insurance (Gledinning and Moran, 2009). In South 
Africa, health care is focused on  alleviating the client’s present distress with little 
attention given to preventing future encounters. South Africa does not have well 
established disease management systems for older adults. 
 
In addition, people with disabilities or recovering from hospital also prefer to remain 
in their homes or familiar surroundings rather than in hospitals or institutions. Studies 
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show that home-based health care costs less than institutional health care, is more 
satisfying to clients, and often results in fewer and shorter hospital stays (Meinck et 
al., 2004, Landi and Onder, 2001, Dalby et al., 2000, Stuck and Kane, 2007).  
 
The hallmarks of ageing are changes to the composition of the human body. People 
age at different rates. Due to these changes, disease can present differently in an 
older person than it would in a younger adult.  The crucial indicators of underlying 
conditions include the changes in mental status, loss of function, decrease in appetite, 
dehydration, falls, dizziness, and incontinence. The Baltimore Study on Ageing 
(National Institute on Ageing, 1993) followed 1000 people from 1958 at age 20 +  to 
over the age of 90. This study has identified normal physiologic human ageing, 
including the following: gradual thickening of cardiac muscles, stiffening of arteries, 
diminishing of lung tissue, degeneration of brain and spinal cord, shrinking of the 
kidneys, and weakening of the bladder muscles. These changes occur in varying rates 
in different people and organs can age at different rates within each person, e.g. lungs 
can continue going strong as kidneys begin to fail (National Institute on Ageing, 1993). 
In addition, physiological reserve declines with age and the homeostatic window 
narrows and this is termed homeostenosis(Halter et al., 2009). 
 
The above demonstrates that an older adult has the highest co morbidity with the 
least resources given to them. The pensions are not enough to provide the basic 
needs of food, water and shelter. Medical insurance premiums are higher for an older 
adult than that of a young adult due to older adults having a high risk profile for 
illness. There are no special long term management plans to address the chronic 
conditions as compared to adults, adolescents and child health (Ferreira, 2005). 
 
According to the Medical Research Council Report (2006) in South Africa, data is 
lacking around the cognitive, mental, and physical functioning in older persons in 
South Africa. The surveys conducted by Ferreira et al, (1992) and Hirshowitz and 
Orkins (1995) provided a descriptive analysis of the population and did not follow up 
on the abnormal measurements. This study begins to fill that gap by utilising the 
nurse’s abnormal findings from the Comprehensive Geriatric Assessment (CGA) and to 
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identify actions taken by General Practitioners (GPs) in response to abnormal 
measurements.  
 
Research on ageing in Africa is lacking due to the continent not having a gerontology 
journal which provides a vehicle for research dissemination and consolidation, 
networking and leadership. To add further constraints, there is a lack of resources and 
a low priority given to gerontology in tertiary education as well as limited training and 
capacity development in research. The academic training is only offered in handful of 
institutions (University of Cape Town and University of Kwa-Zulu Natal) which limits 
research capacity and output. This limits the academics to participate in international 
conferences and table  African issues in Ageing (Ferreira, 2005). 
 
The 2001 South African population census found that 7.3% (3.28 million people) of 
the total population were 60 years or older (Medical Research Council, 2006). This 
ranks South Africa as the second highest number of older persons on the African 
continent, only surpassed by the older population of Nigeria (5.42 million). Despite 
the demographic impact of HIV/AIDS, the South African proportion is projected to 
increase over the next two decades, and that by 2025 more than one person in ten 
will be 60 years or older (Medical research council, 2006). Although the proportion of 
the older population will increase moderately over the projection period, the absolute 
size is projected to increase by 112%, from 2.47 million in 1985 to 5.23 million in 
2025, i.e. a doubling over the course of 40 years (Medical Research Council, 2006). 
The projected numbers above correspond well with the census count, and show that 
the total number of older persons is expected to increase more rapidly over the next 
two decades than over the past two decades (Medical Research council, 2006).  As 
health typically declines and frailty and disability usually increase with advancing age, 
the near doubling of the oldest-old age group (80 years or older) is of particular 
concern. The increase in this group suggests an increase in the demand for long-term 
care, chronic care, frail care and end-of-life care. These, in turn, suggest an increased 
demand for appropriately trained health-care staff and informal carers to manage 
such demand. The study will inform public policy makers to incorporate the 




In South Africa there is no disease management model that caters exclusively for the older 
adults. Older adults physiologic reserves decline with age and specific interventions are 
required to manage disease states associated with the physiologic decline.  This study 
attempts to describe three conditions associated with ageing (Hypertension, diabetes and 
osteoporosis) and whether the doctors have taken any actions on the abnormal indicators 




























Chapter two: The Study 
2. The Study 
2.1. Problem statement 
The studies in the South African older population (Hirshowitz and Orkin, 1995b, 
Ferreira et al., 1992) have provided descriptive statistics but no follow up of the 
health problems in this population. This study aims to fill that gap by identifying 
abnormal findings in blood pressure, blood sugar and osteoporosis screen as 
identified by registered nurses, and if the assessment findings prompted any GP 
actions. 
2.2. Purpose of the study 
The purpose of the study is to determine whether the abnormal pressure, blood sugar 
and osteoporosis screen identified by CGA will prompt action by the GP. 
2.3. Objectives 
 To describe the study sample in terms of the demographic findings of the CGA. 
 To explore the relationships between the CGA findings and subsequent GP 
action. 
  To identify GP actions that occurs in relationship to abnormal readings in 
blood pressure, blood sugar, and osteoporosis risk assessment (ORA) 
 
2.4. Research Questions 
 Proportions of participants that have abnormal blood pressure (BP), blood sugar 
(BS), and Osteoporosis Risk Assessment (ORA) scores on the CGA? 
 What are the socio-demographic profile of the participants with abnormal BP, BS 
and ORA scores as compared with those who have normal readings? 
 Does an abnormal blood pressure reading on a person who is not diagnosed with 
hypertension prompt a new diagnosis of hypertension by the GP? 
 Does an abnormal blood pressure reading on a person who is diagnosed with 
hypertension prompt a change in hypertension medication by the GP? 
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 Does an abnormal blood sugar reading on a person who is not diagnosed with 
diabetes prompt a new diagnosis of diabetes? 
 Does an abnormal blood sugar reading on a person who is diagnosed with 
diabetes prompt  a change in diabetes medication by the GP? 
 Does an abnormal Osteoporosis Risk Assessment prompt the GP to: 
 Order a DEXA (dual energy x-ray absorptiometry scan? 
 Order calcium supplementation? 
 Order Vitamin D supplementation? 




Research on ageing in Africa is lacking due to the continent not having a gerontology 
journal which provides a vehicle for research dissemination and consolidation, 
networking and leadership. To add further constraints, there is a lack of resources and 
a low priority given to gerontology in tertiary education as well as limited training and 
capacity development in research. The academic training is only offered in handful of 
institutions (University of Cape Town and University of Kwazulu Natal) which limits 
research capacity and output. In a press statement released on the 09 June 2009 by 
the South African older persons forum, it stated that the South African Nursing council 
has sent a circular informing training colleges that new qualifications registered with 
the National Qualification Framework no longer include courses in gerontological 
nursing science and gerontology including geriatrics (Turok, 2009). This limits the 
academics to participate in international conferences and table  African issues in 
Ageing (Ferreira, 2005) 
 
The 2001 South African population census found that 7.3% (3.28 million people) of 
the total population were 60 years or older (Medical research council, 2006). This 
ranks South Africa as the second highest number of older persons on the African 
continent, only surpassed by the older population of Nigeria (5.42 million). Despite 
the demographic impact of HIV/AIDS, the South African proportion is projected to 
16 
 
increase over the next two decades, and that by 2025 more than one person in ten 
will be 60 years or older(Medical research council, 2006). Although the proportion of 
the older population will increase moderately over the projection period, the absolute 
size is projected to increase by 112%, from 2.47 million in 1985 to 5.23 million in 
2025, i.e. a doubling over the course of 40 years (Medical research council, 2006). The 
projected numbers above correspond well with the census count, and show that the 
total number of older persons is expected to increase more rapidly over the next two 
decades than over the past two decades(Medical Research council, 2006).  As health 
typically declines and frailty and disability usually increase with advancing age, the 
near doubling of the oldest-old age group (80 years or older) is of particular concern. 
The increase in this group suggests an increase in the demand for long-term care, 
chronic care, frail care and end-of-life care. These, in turn, suggest an increased 
demand for appropriately trained health-care staff and informal carers to manage 
such demand. The study will inform public policy makers to incorporate the 
comprehensive geriatric assessment into our clinical settings.   
2.6. Definition of terms 
 Medicare beneficiaries - a federally administered system of health insurance 
available to persons aged 65 and over(Centre for Medicare and Medicaid services, 
2008) 
 Abnormal Osteoporosis Risk Assessment score - numerical score exceeds 13 
overall or one positive in category A or 2 positives in category B(National 
Osteoporosis foundation of South Africa, 2009). 
 Abnormal blood pressure: a blood pressure above 135 systolic or 85 diastolic(Joint 
National Hypertension Guideline Working Group, 2006). 
 Abnormal blood sugar - random capillary reading above 8.1 mmol/l and below 
3.9mmol/l. Normal targets for glycaemic control are between 4 – 8 mmol/l 
(Society for Endocrinology Metabolism and Diabetes of South Africa, 2009)  
 Comprehensive geriatric assessment (CGA) – Multidimensional assessment 
outlined in the annexure 1. 
 Homeostenosis  - is the characteristic, progressive constriction of homeostatic 
reserve that occurs with aging in every organ system(Taffet, 2001) 
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 CE marking - The CE marking certifies that a product has met European Union 
consumer safety, health or environmental requirements. 
 FDA - The Food and Drug Administration, an agency within the U.S. Public Health 
Service, which is a part of the Department of Health and Human Services. Medical 
devices are regulated by FDA according to their degree of risk to the public. 
Devices must receive agency approval before they can be marketed. 
 Hypertension diagnosed - Hypertension on the diagnosis list by self report of 
patient or on one of the medications in the classification list of C01 to C09 listed 
below on the South African medicines formulary(Division of Clinical Pharmacology, 
2008)  
C01 Cardiac Therapy 
C02 Antihypertensives 
C03 Diuretic 
C07 Alpha and Beta-Blocking Agents 
C07 Beta Blockers, Cardioselective 
C08 Calcium Channel Blockers 
C09 ACE Inhibitors, Combinations 
C09 Angiotensin II antagonists,Combinations 
C09 Class II / III ACE Inhibitors 
   Diabetes diagnosed: Diabetes on the diagnosis list by self report of patient or on 
one of the medications in the classification list of A10 (Drugs used In diabetes) 




2.7. Conceptual Framework – Comprehensive geriatric assessment 
 
Figure 2: CGA model 
 
Comprehensive Geriatric Assessment (CGA) was first conceived as a theoretic 
structure for designing examinations for the elderly in the 1970s(Rubenstein, 2004). 
CGA takes on many forms to suit a specific setting and population. 
 
CGA is an assessment technique developed for use in older adults. Unlike younger 
people, older adults tend to have diseases with multiple causation called syndromes. 
CGA assesses multiple domains in order to enact change that will improve health or 
lower risk for disease or injury. 
 
The hallmarks of ageing are changes to the composition of the human body. Older 
adults are more different than they are alike, owing to the multitude of opportunities 
for exposure to environmental influences afforded by a long life(Hayflick, 1998). The 
interplay between random environmental effects and genetics results in older adults 
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Due to a lifetime of physiological adjustments, disease can present differently in a 
person over than it would in a younger adult.  The crucial indicators of underlying 
pathology include subtle changes in mental status, loss of function, decrease in 
appetite, dehydration, falls, dizziness, and incontinence. 
 
The basis for designing a comprehensive examination for the elderly is the concept of 
geriatric syndromes. Geriatric syndrome is “a multiorgan disease specifically suffered 
by older people “(Sasaki, 2008).  The existence of this syndrome requires collecting 
comprehensive data to identify multiple causes. An example of a geriatric syndrome is 
falls. An older person may fall because of extrinsic and intrinsic causes. Extrinsic 
causes include loose rugs, poor lighting, uneven floors, clutter, lack of hand rails etc. 
Extrinsic causes are assessed in the environmental domain of the CGA. The intrinsic 
causes are caused by age or disease related changes in the organs or system. In the 
medical domain foot problems, previous history of falls, postural hypotension and 
vision can be assessed, the functional domain, the clients balance is assessed for risk 
of falling. The psychological domain, the client’s memory and orientation is assessed 
to detect signs of neurological conditions, e.g. Alzheimer’s and dementia which 
predisposes the client to a higher risk of falling.  The social domain is assessed for 
alcohol use or they live alone which may be contributing factor to falls. These are 
potentially reversible and are checked for during a home visit.  
 
In this model the CGA incorporates the complexities of the older adult and 
simultaneous management of multiple disorders. All clients aged 60 years and over 
should have a CGA performed (Bouwens, 2004). The CGA in full depth is time 
consuming, patient fatigue may play an important role and the duration to complete 
this assessment may cause major reimbursement problems. Most physicians are 
unable to conduct a true CGA as all the evaluations have to be completed by a team 
of health care professionals. In this model we have a nurse that conducts the CGA and 
the findings are sent through to the physician who evaluates the findings and identify 




The aim of this model is the restoration of healthy function and independence were 
possible as well as the amelioration of disability and distress. The potential benefits of 
this model includes improvement in diagnostic accuracy, optimisation of medical 
treatment, improved prognosis, restoration of maintenance function, support for loss 
of choice and autonomy and improved quality of life. 
 
2.7.1. Application of conceptual framework 
 
Figure 3: Application of conceptual framework 
Figure 3 shows how the current study will be applied. Impact will be measured at risk 
identification by the GP’s and Care / discharge plan with follow up. 
 
a) Criteria 
The initial of objective of CGA is to identify elders at high risk and develop 
programs combining rehabilitation and improved care co-ordination. Geriatrics 
has focused primarily on the acute and chronic management of chronic diseases 
with less emphasis on prevention of disease and promotion of health than in 
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younger populations. Bouwens (2004) suggest age 60 years and over be utilised  
as a selection criteria for CGA to filter at risk clients for functional decline. 
 In this study different selection criteria has been utilised by the two medical 
schemes 
o Scheme 1 - Clients aged 60 years and over 
o Scheme 2 – Clients 60 years and over & on a chronic medical 
plan or previous hospitalisation event in the past three months 
 
a) Domains of assessment 
The CGA is a multidimensional interdisciplinary diagnostic process, and it is 
focused on determining elderly person’s social, functional, medical, psychological 
and environmental capabilities in order to develop a co-ordinated and integrated 
plan for treatment and follow up. The tool utilised in this study comprises all five 
domains of the comprehensive assessment (Annexure 1).  
 
i. Social assessment 
Assessment of social functioning reveals how well the client is functioning within the 
environment. Adequate housing, the presence of a reliable caregiver, having medical 
insurance, and being able to pay for treatment and for the necessities of life are 
factors that are assessed.  Problems in any of these areas can adversely affect the 
client's ability to obtain and comply with treatment, and may therefore compromise 
the treatment outcome. 
 In this study, aspects of the  assessment tool that make up the social domain are: 
- Identifying information 
- Social history 
   
ii. The Functional assessment 
The functional assessment determines how well the client functions within their 
environment 
The assessment of functioning includes the assessment and review of basic activities 
of daily living, instrumental activities of daily living, activity / exercise status and gait 
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and balance. In this study, aspects of the assessment tool that make up the functional 
domain are: 
- Groningen Frailty index 
- KATZ activities of daily living 
- Lawtons Instrumental activities of daily living 
- Berg Balance test 
- Six Minute walk test 
 
iii. The Medical Assessment 
The medical assessment addresses medical conditions which include listing of 
problems, co-morbid conditions and disease severity, medication review and 
nutritional status. In addition the client will be assessed for risk of developing medical 
conditions that are common in older persons such as osteoporosis and urinary 
incontinence, etc. 
 In this study , aspects of the assessment tool that make up the medical domain 
are: 
  
iv. The Psychological Assessment  
This includes mental status (cognitive) testing and mood / depression testing.  
 In this study , aspects of the assessment tool that make up the medical domain 
are: 
- Family History 
- Clinical Examination – Blood pressure and Blood sugar utilised 
- Current symptoms 
- Medication assessment 
- Mini Nutritional assessment 
- Snellen Vision test 
- Hearing handicap test   
- Osteoporosis risk test – Utilised in the study 
- IPSS – Prostate test 




v. The Environmental Assessment 
This includes information about the safety of the person in his/her own home 
 In this study , aspects of the assessment tool that make up the medical domain 
are: 
- Home assessment checklist 
 
a) Settings  
Randomised control trials of CGA in multiple settings show it to be a cost effective 
intervention that improves quality of life, health and social care. It has value when 
applied in hospitals, clinics, clients’ homes and nursing homes (Avlund et al., 2002, 
Rubenstein, 2004, Stuck and Siu, 1993, Ellis and Langhorne, 2004). 
 In this study , the tool was utilised in the home setting and the GP’s practice. 
 
 
b) Risk identification 
The CGA being a multidisciplinary team intervention requires the services of the 
physician who will be seen as leader in the management of care of clients. The CGA is 
time consuming and physicians do not have time to complete a true CGA.   
 In this study risk identification has been conducted by the physician utilising 
the findings from the nurse’s assessment.   
 
Lipschitz (2007) states that the following markers can classified as high risk clients 
- Stroke in the past three months (medical and functional domain) 
- Depression (Psychological and social domain) 
- Dementia  (Psychological and medical domain) 
- History of falls (Functional domain) 
- One or more unplanned hospital admissions in the past three months (Medical 
domain) 
- Mini Mental state exam 
- Kessler 10 Psychological distress test 
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- Difficulty walking (Environmental and functional domain) 
- Malnutrition (Medical domain) 
- Prolonged bed rest (Functional domain) 
- Incontinence (Medical domain) 
 
2.8 Conclusion 
This chapter addresses the purpose of the study and its significant contribution to 
gerontological research in South Africa. The theoretical framework utilised in this study 
is the Comprehensive geriatric assessment (CGA). The framework consists of five 
domains that provide holistic health care to older adults. The focus of the study is on 
abnormal indicators (blood glucose – mmol/l, systolic blood pressure – mmhg and 





Chapter three: Literature Review 




To investigate the origin and uses of CGA, the following key terms were searched in 
several databases including, PubMed, CINAHL, EBSCO, Cochrane reviews, Medline, 
BioMed central and OVID. Search terms included comprehensive geriatric assessment, 
home visits, home assessments, housecalls to elderly, geriatric assessment techniques, 
hypertension in the elderly, diabetes in the elderly, and osteoporosis in the elderly.  
 
3.2. Health of the older adult in South Africa 
 
In South Africa the health sector transformation resulted in a shift to primary health 
care. This transformation has marginalised dedicated geriatric services. Examples of 
such marginalisation include the preventive, curative and rehabilitative needs of older 
clients that have for the main part been integrated into general sessions at 
community clinics at the primary care level. The numerous community nurses that 
have been redeployed from geriatric services to assist, for example, in child 
immunisation programmes. Funds allocated to establish luncheon clubs and dietary 
supplementations for older persons have been withdrawn and redirected to children 
and pregnant and lactating women (Joubert and Bradshaw, 2003) 
 
There is a scarcity of reliable information about the health status, health risks and 
causes of mortality in the older population. Equally scarce are sources of information 
on the use and satisfaction of health services by older persons, and the provision of 
geriatric health services in our country. Most of the information presented here is 





      Males      Females 
 
Figure 1: Leading causes of death among older adults (Bradshaw and Joubert, 2004) 
 
Estimates of the causes of death have been extracted from the South African National 
Burden of Disease study (Bradshaw and Joubert, 2004) , indicating that 145 115 
deaths occurred among persons 60+ in 2000. Of these, 71 641 were male, and 73 474 
female deaths. Non-communicable diseases (NCDs) are responsible for 84% of deaths 
in the population 60+; communicable diseases and nutritional deficiencies for 13%; 







3.2.1. Hypertension in the older adult 
 
After the age of 50 or 60 years, increase in blood pressure occurs primarily in systolic 
blood pressure. Diastolic blood pressure tends to spontaneously decrease with 
increasing age while systolic blood pressure increases, mainly as a result of the 
functional and structural changes in the arterial vessels. In large arteries, aging results 
in progressive deposition of calcium salts, fraying and fragmentation of elastin, and an 
increase in the number and cross-linking of collagen fibres that increase the rigidity of 
the vessel wall (Duprez, 2008).These age-related changes in arterial stiffness and 
systolic blood pressure are strongly associated with organ damage, cardiac and 
vascular disease, and an increased risk of morbidity and mortality. 
 
Results from large epidemiologic studies have confirmed the association between 
increased systolic blood pressure and the increased risk of morbidity and mortality 
(Duprez, 2008). A meta-analysis of 61 prospective studies of blood pressure and 
mortality showed that, between the ages of 40 and 69 years, an increase in systolic 
blood pressure of 20 mm Hg was associated with a more than 2-fold increase in the 
death rate due to stroke and in the death rates from ischemic heart disease and other 
vascular causes. Relatively small decreases in mean systolic blood pressure were 
associated with large absolute reductions in strokes and premature deaths. A 2-mm 
Hg mean lower systolic blood pressure was equivalent to a 7% lower risk of death 
from ischemic heart disease and a 10% lower risk of stroke (Duprez, 2008). 
 
According to the South African burden of disease unit high levels of hypertension are 
evident in the older population which is combined with poor levels of awareness, 
monitoring, treatment and control of the condition. Only a third of the people with 
hypertension were controlled, only half had had their blood pressure measured in the 
last 12 months, and a mere 12% of male and 20% of females with hypertension were 
aware that their blood pressure was high. This is a serious situation, considering 
scientific evidence that high blood pressure causes increased risk of ischemic heart 
disease, stroke, hypertensive heart disease, other cardiovascular and renal disease, 
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while the former  three conditions  are the three leading causes of death in older 
South Africans(Bradshaw and Joubert, 2004).  
 
3.2.2. Diabetes in older adults 
 
Diabetes is prevalent among elders because the physiologic changes that occur with 
aging can produce glucose intolerance, which in turn can lead to diabetes. Blood 
glucose levels rise with age. With each decade of life, fasting levels increase about 
0.055 mmol/l and postprandial levels jump 0.33 to 0.72 mmol/l (Dankner et al., 2009). 
The reasons are not clear, but many researchers believe peripheral cell receptor sites 
become less sensitive to insulin over time. Other possible factors include the decline 
in the release of glucose regulating hormones (insulin, glucagon, and epinephrine), 
decreased lean body mass, reduced physical activity, and poor diet associated with 
getting older (Dankner et al., 2009). The standard goal of treatment for diabetes is 
tight blood glucose control and this carries more risk with older people. They're more 
susceptible to severe hypoglycaemia, which can precipitate a stroke, myocardial 
infarction, angina, or seizures. And hypoglycaemia can be exacerbated by other 
medical conditions (such as an impaired kidney or liver) or medications that 
commonly interfere with blood glucose (Society for Endocrinology Metabolism and 
Diabetes of South Africa, 2009). 
 
On the other hand, age-related changes such as diminished sensation can mask signs 
and symptoms of hyperglycaemia (excessive thirst, hunger, and urination). 
Hyperglycaemia blood glucose levels over 11.1 mmol/l can result in fluid and 
electrolyte imbalances, poor wound healing, functional and mental deterioration, 
insomnia, incontinence, blurred vision, and hypotension in older patients. It can also 
cause hyperosmolar syndrome (sometimes called diabetic coma), which is more 
common in older diabetic patients and associated with a 30% mortality rate (Saxon 




3.2.3. Osteoporosis in older adults 
 
Osteoporosis is defined as a progressive, systemic skeletal disorder characterised by 
low bone mass and micro-architectural deterioration of bone tissue, with a 
consequent increase in bone fragility and susceptibility to fracture (Natitional institute 
of Cinical Excellence [NICE], 2005). Bone formation exceeds bone resorption in youth, 
but between the third and fifth decade of life there is a gradual loss of bone mass. 
Therefore, age is one of the major risk factors for primary osteoporosis. It can affect 
both sexes, but postmenopausal women are at the greatest risk, because bone loss is 
accelerated, to varying degrees, after the menopause because of loss of oestrogen 
production (Borgstrom et al., 2006). 
 
Risk factors for osteoporosis include low body mass index (< 19 kg/m2), untreated 
premature menopause, family history of maternal hip fracture before the age of 75 
years, conditions affecting bone metabolism (primarily inflammatory conditions, 
hyperthyroidism or celiac disease), and conditions associated with prolonged 
immobility (Coxam, 2005). Osteoporosis is most common in white women. The 
quantitative impact of these individual risk factors on the absolute risk of a primary or 
secondary osteoporotic fracture is currently being established by the World Health 
organisation (Natitional institute of Cinical Excellence [NICE], 2005). 
 
People with osteoporosis are at risk of fragility fractures. These are fractures that 
occur as a result of mechanical forces that would not ordinarily cause fracture. The 
WHO has quantified this as forces equivalent to a fall from a standing height or less. 
Osteoporotic fragility fractures occur most commonly in the vertebrae, hips and 
wrists, and are frequently associated with substantial disability, pain and reduced 
quality of life(Natitional institute of Cinical Excellence [NICE], 2005). Also, there is a 
substantial risk of death in the 6 months subsequent to hip fracture.(Givens et al., 





The incidence of fragility fracture is the clinically relevant outcome in evaluating 
treatments for osteoporosis. Of the estimated 180,000 symptomatic osteoporotic 
fractures annually in England and Wales, 70,000 are hip fractures, 25,000 are 
vertebral fractures, and 41,000 are wrist fractures (Natitional institute of Cinical 
Excellence [NICE], 2005). In 2000, it was estimated that the total cost of treating 
osteoporotic fractures in postmenopausal women was between $2.24 and $2.68 
billion.  This is expected to increase to $3.13 billion by 2010.  In women older than 50 
years of age, the lifetime risk of vertebral fracture is estimated to be about one in 
three (including asymptomatic vertebral fractures), and approximately one in six for 
hip fracture. Postmenopausal women with an initial fracture are at much greater risk 
of subsequent fractures (Natitional institute of Cinical Excellence [NICE], 2005).  
 
3.2.4. Comprehensive Geriatric Assessment 
  
The Comprehensive Geriatric Assessment (CGA) is a multidimensional, 
interdisciplinary, diagnostic process to identify care needs, plan care, and improve 
outcomes of older people. The major purposes of CGA are to improve diagnostic 
accuracy, optimize medical treatment, improve medical outcomes (including 
functional status and quality of life), optimize living condition minimize unnecessary 
service use, and assess need for long-term case management (Rubenstein, 2004).  
 
In the UK, Asia, Latin America , CGA’s are performed in a number of places (such as 
hospital, home, and nursing home) and with varying program types and levels of 
intensity (such as hospital, hospital acute care for older adult units, hospital 
consultation teams, outpatient brief screening assessment programs, or intensive in-
home assessment and case management programs). Rubenstein (2004) states that  
CGA is at the hub of the geriatric care system, serving as a common language, a set of 
guideposts, a method of gate-keeping, and, in fact, is the foundation for everything 




Rubenstein (2004) notes that CGA was intensively researched 1975 through 1995 and 
that efforts since that time are directed to refining the model. The value of CGA is no 
longer disputed; however, the optimum setting, specific tests to use, best outcome 
indicators, and effectiveness of follow-up remain under discussion. Indicators and the 
results of follow-up are focuses of current study. 
 
Individual studies and systematic reviews of the CGA literature have identified 
benefits of CGA including improved cognitive function (Stuck et al., 1993, Caplan et 
al., 2004, Ellis and Langhorne, 2005), reduced disability (Stott et al., 2006), reduced 
mortality (Rubenstein, 2004, Stuck et al., 1993), prolongation of time living at home 
(Caplan et al., 2004, Ellis and Langhorne, 2005, Landi and Onder, 2001, Stuck et al., 
1995, Stuck et al., 1993), decreased hospital admission/readmission (Bernabei et al., 
2008, Caplan et al., 2004, Landi and Onder, 2001, Stuck et al., 1995, Stuck et al., 
1993), reduction in number of hospital days (Harari et al., 2007, Landi and Onder, 
2001), reduction in emergency room visits (Caplan et al., 2004); improved physical 
function (Rubenstein et al., 1997, Caplan et al., 2004, Stuck et al., 1993), improved 
ability to perform  activities of daily living  (Stuck et al., 1993); and a decrease in a 
variety of geriatric syndromes during hospitalization (Harari et al., 2007). 
 
Rubenstein et al. (1997) compared data on CGA programs in several countries and 
found that common areas of benefit were reduction in use of institutional services, 
decreased mortality, and increased physical function.  
 
CGA has been used to assess and plan care in the hospital (Ellis and Langhorne, 2005, 
Harari et al., 2007, Stuck et al., 1993), home (Bernabei et al., 2008, Caplan et al., 2004, 
Landi and Onder, 2001, Stuck et al., 1995); outpatient clinic and nursing homes (Mann 
et al., 2004).  
 
In the US, CGA has been institutionalized in the form of the Minimum Data Set (MDS) 
that is mandated on admission to a skilled nursing facility and periodically thereafter 
as a condition for government payment for care (Omnibus Budget Reconciliation Act, 
1987). Using this as a model, Bernabei, Landi, Onder, Liperoti, and Gambassi (2008) 
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postulated that wide-scale use of a CGA would create a platform for a scientific basis 
for geriatric care. Amassing a large, international database on geriatric assessment 
would facilitate prognostication, outcomes research, and ability to monitor quality of 
care.  
 
Current efforts are underway to redesign CGA to reduce the cost and time as well to 
improve physician and patient satisfaction (Landi and Onder, 2001, Mann et al., 2004).  
Although some authors have been critical of the cost of CGA (Stuck et al., 1995), Landi 
and Onder (2001) were able to document a savings of $1200 per patient owing to 
reduced hospital days. Several authors found that an exam length of about 30 
minutes was acceptable to both the GP and the patient (Landi and Onder, 2001, Mann 
et al., 2004). 
 
Recent studies also expand the uses of CGA into the realm of prognostication.(Fukuse 
et al., 2005)found that CGA administered pre-thoracic surgery predicted post-op 
complications. They concluded that CGA was essential for the elderly client prior to 
chest surgery to optimize post-op outcomes.(Pilottoa et al., 2007)found that a CGA 
consisting of six standardized tests accurately predicted 2-year mortality rate after 
gastrointestinal bleed. 
 
The effectiveness of any assessment program depends upon the success of follow-up 
on the problems identified (Gold and Bergman, 2000).(Aminzadeh, 2000)conducted a 
systematic review of the literature to determine GP and patient adherence rate to 
CGA recommendations and found a 49-79% adherence rate.  Mann, et al. (2004) 
found that both positive and negative results on the CGA initiated a significant 
number of GP actions. 
 
3.2.4.1.   Domains of the CGA 
CGA has a number of major measurable dimensions, usually grouped into the five 
domains, the social, medical, functional, psychological, and environmental domains. 
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In this study the CGA assessment tool has been developed by a panel of experts and is 
presented in Annexure 1. 
 
a) Social Domain 
The social domain reveals how well the client is functioning within the environment. 
Adequate housing, the presence of a reliable caregiver, transportation, relationship 
with family members and being able to pay for treatment and for the necessities of 
life are factors that are assessed. Problems in any of these areas can adversely affect 
the client's ability to obtain and comply with treatment, and may therefore 
compromise the treatment outcome.  
 
The social domain is made up of the following: 
 
 Demographic information  
Demographic information includes: client’s personal details (name, surname, date of 
birth, ID number, medical aid name and scheme number, citizenship, postal and 
residential address, next of kin, marital status, number of children, race, religion, and 
General practitioners contact details.  
Access to equipment or services such as DVD/CD, Computers, and internet. 
  
 Social history  
Social history includes: Employment history, source of income, financial 
responsibilities, living arrangements, habits, level of education, social groups or 
agencies, frequency and number of social contact, amount of support offered 
(emotional , financial), relationship with family members. 
 
b) The medical domain 
 Past medical history 
A review of symptoms and medical problems is useful in accounting for co morbidity 
and for identifying health problems that may not be presented by the client without 
prompting. Problems need to be asked about with an emphasis on whether they have 
resolved or remain on-going.  
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Components of the medical history are 
- Allergies or risk factors 
- Previous admissions: Date, reason for admission. 
- Chronic diseases: Common chronic diseases in the older population listed are 
hypertension, diabetes, tuberculosis and hyperlipidaemia, other.  
- Menstrual history: age at menopause, whether client is on Hormone 
replacement therapy (HRT) and duration of HRT.   
- Family history: Family history of the following illnesses: tuberculosis, cancer, 
diabetes, hypertension, osteoporosis, gout, kidney stones, gallstones, hip 
fractures and dementia. Record a brief comment of illnesses in family e.g. 
maternal history of diabetes 
- Falls history:  Record number of falls client experienced if a client has had a 
previous fall, record date, place and injuries if any. Record a brief report of the 
incident. 
- Immunization status:  Record whether client has had any vaccinations for 
tetanus, influenza or pneumonia.  
 
 Self rated health 
A person’s rating of his/her health is a good predictor of functional changes and 
mortality even when activities of daily living are impaired. The simple self rated health 
question is “How would you rate your health?” and the choice of answers are poor, 
fair, good, very good, excellent. Reporting health status as excellent or very good is 
strongly associated with less disability over the subsequent two years and a lower 
probability of death or institutionalisation (Ratnaike, 2002). 
 
 Clinical examination 
The vital signs of temperature, pulse, respiration, blood pressure as well as height and 
weight, blood glucose, HB, urine dipstick test measurements are routinely screened 
on every CGA visit. 
 
 Current symptoms 
35 
 
In this section each of the systems of the body is reviewed to elicit symptoms not 
volunteered by the client. Each system has signs & symptoms associated with it. The 
choices of responses are either “yes” or “no”. If response is “yes” the client is 
requested to give duration of symptom, and if he/she received any treatment. The 
symptoms in each of the systems are as follows: 
 Central nervous system: dizziness, headaches, weakness, speech, vision, and 
hearing.  
 Chest: shortness of breath, cough, and haemoptysis. 
 Cardiovascular system: chest pain, palpitations, dyspnoea, orthopnoea, 
oedema (swelling of legs) 
 Gastro intestinal system: appetite, weight, bowels, constipation, and 
diarrhoea. 
 Urogenital system: frequency of micturition, nocturia, burning of micturition, 
difficulty in initiating micturition. 
 Post-menopausal (females): post-menopausal bleeding, vaginal dryness and 
hot flushes  
 Musculoskeletal: joint pain, swelling, morning stiffness, backache.  
 
  Medication Chart (risk assessment / non adherence screening) 
Many older clients take a variety of medications on a long-term basis. Some may be 
essential for managing co-morbid disorders, and others may have been prescribed for 
conditions that are no longer present or relevant. A thorough review of all 
medications taken, prescription drugs and over-the-counter drugs alike, may find 
unnecessary drugs that can be discontinued and can also alert the physician to 
potential drug interactions that could arise when other therapies are initiated. (The 
risk of interactions increases rapidly with each agent taken.) Clients themselves may 
not know why they are taking certain drugs.  
 
During the interview client is instructed to collect and bring in every medicine 
container that he or she is currently using. This is called a Brown Bag Assessment 
which is the gold standards  assessment for the medications that a patient is 
36 
 
taking(Williams et al., 2004). All medication is documented using the medication 
review chart and assess risks such as multiple providers, possession and the use of 
over the counter medications, possession of medications from friends/family, and 
out-dated medications. Based on the list, the nurse will assess poly pharmacy, adverse 
drug reactions and expired medications, substance abuse (interactions with 
medications).  
 
A complete list of medications is entered onto the physician’s referral form and 
forwarded to the client’s physician.  He/she should establish, by questioning the client 
and by chart review, whether the medication is necessary, and then, one at a time, 
cautiously withdraw any medication for which no valid clinical purpose can be found 
or even add any medication.  
 
 Nutritional Assessment (Guigoz, 2006) 
The Nutritional assessment is an assessment tool used to identify clients at risk of 
malnutrition. Screening for possible nutritional problems during the CGA can be done 
with questions that elucidate the types and amounts of food the client eats on an 
average day and by establishing whether there is any correctable problem that is 
interfering with nutrition. 
 
Interpretation: There are two sections of the nutritional assessment, the screening 
section and the assessment section. If the screening total is 12 or more, the client is 
not at risk of malnutrition. If the screening total is 11or less, the clients is at risk of 
malnutrition and continue assessment. The total maximum score is 30 (screening and 
assessment section). If the client scored ≥24, the client is well-nourished .If the client 
scored between 17 and 23.5, the client is at risk of malnutrition. If the client scored 
below 17, the client is malnourished.  
  
 Vision Test(Schwiegerling, 2004) 
Snellen eye chart is used to determine how "normal" vision.  It sets a standard for 
what most people should be able to see when they stand 20 feet away from the 
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chart.  20/20 vision just means that when you stand 20 feet away from a Snellen eye 
chart, you see all the symbols on the chart.  
 
Interpretation: Normal vision = 20/20. If result is 20/40, that means that when clients 
stand 20 feet away from the chart, you see what a normal person sees standing 40 
feet away from it. 
 
 Hearing test(Ventry and Weinstein, 1982) 
The Hearing test is a questionnaire of ten items. This questionnaire is designed to 
detect perceived social and emotional problems related to hearing loss, for example, 
“Does a hearing problem cause you to feel frustrated when talking to members of 
your family?”  
 
Interpretation: 0-9 = no handicap; 10-24 = mild to moderate handicap; 26-40 = severe 
handicap.                                                
 
 Osteoporosis Risk Assessment (National osteoporosis foundation of South Africa) 
This is a questionnaire to determine if a person is at risk for Osteoporosis using 
specific risk factors and consists of 19 questions separated into 3 categories. Category 
A consists of 4 questions with 10 points allocated to each. Category B consists of 5 
questions with 5 points allocated to each. And category C consists of 10 questions. 
 
Interpretation: Client at risk of osteoporosis if 1 or more box in category A checked or 
2 or more boxes in category B or the numerical score exceed 15 
 
 Frailty Indicator (Schuurmans et al., 2004) 
The frailty indicator is used to determine the level of frailty of the client.  This is a 
simple questionnaire designed to screen older people for early physical, cognitive, and 
psychosocial problems. An example of a physical item is “Are you able to do your 
shopping single handed without any help?” An example of a psychosocial item is “Do 
you sometimes miss people around you?” It consists of 15 items, which are answered 
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with “yes” or “no”. Additionally, the psychosocial items and an item on memory 
complaints can be answered with “sometimes”. 
 
Interpretation: The total score varies from 0 (not frail) to 15 (severely frail). A score of 
5 or higher is considered moderately to severely frail. 
 
c) Functional Domain 
 Activities of daily living (ADL)(Katz et al., 1970) 
The Activities of Daily Living assesses the client's ability to perform activities of daily 
living independently and therefore assists in care planning. The index ranks adequacy 
of performance in the six functions of bathing, dressing, toileting, transferring, 
continence, and feeding. 
 
Interpretation: A score of 6 indicates full function, 4 indicate moderate impairment, 
and 2 or less indicates severe functional impairment. 
 
 Instrumental Activities of daily living (Lawton and Brody, 1969) 
The Instrumental Activities of Daily Living Scale (IADL) assesses independent living 
skills, which are considered more complex than the basic activities of daily living as 
measured by the ADL’s above. The instrument is most useful for identifying how a 
person is functioning at the present time, and to identify improvement or 
deterioration over time. There are eight domains of function measured with the IADL 
scale. Women are scored on all 8 areas of function; historically, for men, the areas of 
food preparation, housekeeping, laundering are excluded. However, if the male client 
has to take responsibility for these functions, these sections should be included for 
male clients as well. 
 
Interpretation: A summary score ranges from 0 (low function, dependant) to 8 (high 
function, independent) for women and 0 to 5 for men. 
 
 Prostate Symptom test(Bosch et al., 1995) 
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The Prostate Symptom test documents the symptoms of the benign prostatic 
hyperplasia, (BPH), a condition which is common in older males. The test is based on 
the answers to seven questions concerning urinary symptoms and one question 
concerning quality of life. Each question concerning urinary symptoms allows the 
client to choose one out of six answers indicating increasing severity of the particular 
symptom. 
 
Interpretation:  Mild: (symptom score less than or equal to 7); Moderate: (symptom 
score range 8-19); Severe: (symptom score range 20-35) 
 
 Incontinence Questionnaire(Avery, 2004) 
It is a questionnaire for evaluating the frequency, severity and impact on quality of life 
of urinary incontinence in men and women. It is scored on a scale from 0-21. 
The client is continent if score is “0” and any value above 1 is a problem that needs 
intervention.   
 
 The Balance Test  
This test assesses the ability to maintain balance, either statically or while performing 
various functional movements, to help make decisions about the patient’s mobility 
and level of care needed. 
Interpretation:  It comprises 14 observable tasks common to everyday life measured 
on a 5 point ordinal scale ranging from 0 – 4. “0” indicates the lowest level of function 
and “4” the highest level of function. The maximum score is 56; a higher score reflects 
better balance; and a score of 45 is required for independent safe ambulation.     
 
 The Six-Minute Walk Test (SMWT)(Brooks et al., 2003) 
Walking is an activity performed daily by all but the most severely impaired clients. 
This test measures the distance that a client can quickly walk on a flat, hard surface in 
a period of 6 minutes (the 6MWD) and thus assesses the sub maximal level of 
functional capacity. Most clients do not achieve maximal exercise capacity during the 
6MWT; instead, they choose their own intensity of exercise and are allowed to stop 
and rest during the test. However, because most activities of daily living are 
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performed at sub maximal levels of exertion, the 6MWD may better reflect the 
functional exercise level for daily physical activities. The 6MWT is a practical simple 
test that requires a 100-ft hallway (30 m) or a 20 m hallway. 
 
Interpretation: Baseline distance walked by the individual in six minutes. Client 
reassessed 6 months later and compared with baseline distance walked. 
 
d) Psychological domain 
 Depression test (South Australian Monitoring and Surveillance System (SAMSS), 
2004) 
The Depression test provides a brief measure of anxiety and depressive disorders. It 
determines the level of psychological distress using a 10-question scale of non-specific 
psychological distress. The items are based on the level of anxiety and depressive 
symptoms experienced in the most recent four week period, and allows Clients to 
report the frequency of each experience from “all of the time” to “none of the time”. 
Analysis of these questions produces four levels of severity of psychological distress. 
The values of the response categories are reversed so that: 5 are “all of the time”, and 
1 is “none of the time”. 
Interpretation:  The 10 items are summed up to give scores ranging from 10 to 50, 
where a sum of 50 indicates a high risk of anxiety or a depressive disorder. A score 
between 10-19 (Likely to be well) 20-30 (Refer to GP for assessment) 30> (GP to refer 
to psychiatrist) 
 
 Mental State Examination (Folstein et al., 1975) 
The Mental State Examination is a tool used to systematically assess mental status. It 
is an 11-question measure that tests five areas of cognitive function: orientation, 
registration, attention and calculation, recall, and language. 
 
The maximum score is 30. A score of 23 or lower is indicative of cognitive impairment. 
 
e) Environmental domain 
 Home Assessment Checklist 
41 
 
The nurse inspects the home environment and assesses for unsafe areas or situations. 
The client and family are then taught measures to make the environment safer. The 
home assessment checklist provides ways to make the home environment safer. 
Areas assessed are general household, kitchen, stairway and bathroom. The checklist 
assists in identifying hazards and provides corrections to the hazards identified, e.g. 
under general household, if lighting is too dim, the correction would be provide ample 
lighting. 





The comprehensive geriatric assessment (CGA) is an integral tool that examines 
factors affecting the course of disease and the outcome of treatment. The principal 
areas of focus of the CGA include the patient's functional, physical, mental, emotional, 
pharmacotherapeutic, and socioeconomic status.  The CGA is  recommended to aid 
diagnosis, assessment, and outcome measurement and the the team approach to 
older adult  rehabilitation should be interdisciplinary .This study  will focus on  
identification of abnormal findings  on  blood pressure, blood sugar and Osteoprosis 





Chapter four:  Methodology 
4. Methodology 
4.1. Introduction 
This study is located in an agency providing outreach geriatric prevention services 
using a chronic disease model. The agency piloted the Comprehensive geriatric 
assessment (CGA) tool in an urban affluent population. The study reports on actions 
taken by general practitioners on abnormal blood pressure, blood glucose and 
osteoporosis screen identified by registered nurses, conducting home based visits to 
older clients. In this cross sectional secondary study analysis, 465 subjects aged 60 
years and over had a nurse visit in their homes and a subsequent General Practitioner 
(GP) visit. The prevalence of specific geriatric problems was assessed as well as the 
frequency of initiated procedures by the GP. This study focused the relationships 
between CGA conducted by nurses at clients’ homes and subsequent GP actions in 
response to abnormal blood pressures, blood glucose, and osteoporosis screen. The 
study also presents the prevalence of abnormal blood pressures, blood glucose and 
osteoporosis screens in this population.  
 
4.2. Setting: The Active at Home (A@H) service 
 
The vision of A@H is seeing older people being active, happy, and healthy and living 
with adequate support in their own homes in the community. The mission of A@H is 
to provide evidence based support services in the homes of clients to prevent illness, 
promote health, and improve quality of life, using appropriate community based 
multidisciplinary resources.  The values central to this strategy are as follows: 
 The client has the right to respect for his/her privacy and his/her choices and 
opinions 
 Persons age most happily in their own familiar environments and 
communities. 
 It is possible for people to age without deterioration of health or quality of life. 
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 The services offered to clients should be of the highest possible standards. 
 Any helper entering the home, does it as a guest and should respect the rights 
of the host 
 The focus is on health, and not on illness 
 The adoption of healthy lifestyles and actively participating in one’s own care 
are important at all stages of the life course 
The objectives of A@H are: 
 to assess and monitor the health, health behaviour, environment and quality 
of life of clients in order to plan appropriate support and interventions 
 promote appropriate utilization of the multidisciplinary healthcare team to 
promote health, prevent illness and rehabilitate clients with specific medical 
problems 
 Promote healthy ageing through health education, health monitoring, and 
attention to nutrition, exercise and medication. 
 Improve the daily functioning and quality of life of clients as they age.  
 
A@H was started in Durban which is an urban area which is located in the Kwa-Zulu 
Natal province. The subjects enrolled in the Active at Home program are from an 
affluent upper middle class population. The subjects belong to two medical health 
insurance companies which covered the cost of the A@H program.  
 
A@H collects data by sending nurses to the client’s home with a documentation pack 
which consisted of the Comprehensive Geriatric assessment (CGA) and Medical 
practitioners review report.  Data is then collected by the Nurse and the General 
practitioner (GP) and captured by the A@H staff on the clinical management 
database. This database is accessed controlled by the A@H management only.  
 
The A@H piloted the comprehensive geriatric assessment on clients aged 60 years 
and over in 2008 and 2009.   
 
The process of the CGA is as follows: 
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 A mandatory comprehensive health assessment done by a Registered Nurse (RN) 
using the specified tool (Annexure 1). 
 Clients were required to visit their General practitioners (GP’s) with a summary of 
the nurse’s findings   (Annexure 2). 
 The GP’s  were requested to investigate the nurse’s findings, re-assess the client, 
and report on the client’s health, including any changes in therapy, utilising the 
A@H prescribed form (Annexure 3). 
 
The assessment from the Registered Nurse and GP gives a total picture of the client’s 
health status, and allows A@H to identify risk factors and to make appropriate 
suggestions about the management of the client’s health 
 
4.3. Research design  
 
This is a secondary quantitative analysis of a cross sectional sample of data from CGA 
completed by the nurse , including the GP follow up. This data was  obtained from the 
data system of A@H and seeks to identify the effectiveness of the CGA in prompting 
appropriate changes in treatment.  
 
The following data was extracted for the analysis: 
a) Demographic data – Age , gender, chronic disease profile, Body mass index 
Living conditions 
b) Systolic blood pressure  measurement in mmHg (Frequency tables, mean, 
median, standard deviation) 
c) Blood glucose measurements in mmol/l (Frequency tables, mean, median, 
standard deviation) 
d) Osteoporosis risk assessment scores (frequency tables) 
e) Chronic disease profile by Nurse and GP (Kappa and Chi-square) 





4.4. Population and Study Sample 
 
There was no sampling as the entire population was used. The subjects for this study 
were enrolled in the A@H program in Durban, South Africa, from 2008 to 2009 and 
were sponsored by two health schemes. The study group was drawn from 666 clients 
who were part of the CGA program. Each of the health schemes had their own criteria 
which differed slightly. One scheme stated that all clients over age 60 qualified for a 
CGA.  The other scheme identified clients who had been hospitalized in the previous 
three months or who had a chronic benefit plan as eligible.  
 
 
Figure 2: Sample Size and Selection of Sample 
 
Letters were sent out to 2207 clients and their physicians in the Durban and 
surrounding area explaining the program.  These clients were contacted via telephone 






Bedridden   3 (0%) 
Healthy 242 (11%) 
No time 73 (3%) 
Not interested  65 (3%) 
Preferred provider 44 (2%) 
Family refused  3 (0%) 




Deceased 6 (0%) 
Immigrated 5 (0%) 
In Hospital 3 (0%) 
Outside target area  162 (7%) 
Vacation 15 (1%) 
Off benefit 4 (0%) 
Number rings /Voicemail 287 
(13%) 





Duplicates 4 (0%) 
Cancelled at home/Prior to 
visit 58 (3%) 
Age 59<  3 (0%) 
Requires letter 9 (0%) 
Will contact agency if 














refused to participate, or were not accessible or due to other specific reasons. Figure 
1 below shows the reasons the 70% of the population did not participate in the 
intervention. CGA’s were conducted on 666 clients, and 465 of the 666 subsequently 
visited their GP for a further assessment. The sample selected for this evaluation 
study therefore is the 465 clients who received the CGA by a nurse and also have a 
completed physician report.  
 
4.5. Data Collection 
 
No new data were collected. The data extracted for the study data was originally 
collected as part of the routine service delivery by the agency between October 2008 
and December 2009. Registered Nurses are trained to conduct the Comprehensive 
geriatric assessment (CGA) and thereafter referred the client to their treating doctors 
with a summary of the CGA for a further assessment utilising the agency prescribed 
general practitioners report. Registered nurses are utilised as they have the necessary 
skills to plan, implement and evaluate a treatment care plan. Data are collected on 
paper and captured onto the computerised clinical management system by A@H 
staff. The data are verified by a registered nurse after it was captured on the system 
for quality assurance purposes. 
 
4.6. Sources of Extracted Data 
 
a) The Comprehensive geriatric assessment (annexure 1) 
The CGA assessment tool consists of the social, medical, functional, 
psychological and environmental domains that are assessed by the registered 
nurse. This tool is captured onto the agencies database and will be used in this 
study 
b) Nurses referral report (annexure 2) 
This form is a summary of the CGA assessment completed by the nurse and 
given to the client to take to the physician for further evaluation. This form is 




c) Medical practitioners report (annexure 3) 
These forms were taken by the client for the physician to complete.  The 
purpose of this from is for the physician to evaluate the client and assess the 
medications, prescribe treatment and diagnose clients.  This form is uploaded 
in its entirety in the agencies database.  This form will be utilised in this study. 
 
d) GP satisfaction survey (annexure 4) 
The GP satisfaction survey provides insight onto the level of service provided 
by the agency. This would explore whether the service provided by the agency 
is within the expectations of the doctors. 
 
4.7. Validity and reliability of data collection tools 
 
 Collection tool 
CGA screening tool developed by expert committee based on evidence. The tool 
has known face and content validity. 
 Training to ensure standard routine data collection 
All nurses attend a two week training course on how to administer the CGA. 
Doctors were sent letters explaining the procedure and their role in managing the 
client’s health. This ensures standardisation in the administration  
 Standardised Equipment 
a) Procare aneroid sphygmomanometers – The machine is certified for use by 
the CE (Conformité Européenne) standards authority in Europe. Nurses 
were trained utilising the blood pressure meters using the company 
standard operating procedures. Each meter is calibrated before leaving the 
agency office to check for defects.  
b) Abbot Glucometers: Abbott Diabetes Care meters are United states FDA 
(Food and drug administration) approved, and CE certified. Nurses are 
trained on how to utilise the glucometers using the company standard 
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operating procedures. Each meter is calibrated before leaving the agency 
office to check for defects. 
 Osteoporosis risk assessment  
No studies are available on the reliability and validity of this questionnaire. Face 
and content validity of the risk assessment  questionnaire has been  determined 
by experts at the National osteoporosis foundation of South Africa.  
 
4.8. Data Management 
 
Data is secured on database that requires three passwords and access is restricted to 
the agency manager. De-identified data will be made available to the researcher. 
 
4.9. Data analysis 
4.9.1. The prevalence of hypertension, diabetes and Osteoporosis in the 
study sample 
Data was analysed and described on the prevalence of hypertension, diabetes and 
Osteoporosis in this study sample. Preliminary data obtained from the database 
indicates that these three areas listed below are problematic and warrants further 
investigation in terms of risk factors and prevalence.  
 
Diabetes: Abnormal blood sugars were recorded on 42/562 (7%) clients who were 
diagnosed as being diabetic and receiving treatment.  Abnormal blood sugars were 
recorded on 83/562 (15%) clients who were not diagnosed as being diabetic. 
 
Hypertension: Abnormal blood pressures were recorded on 183/562 (33%) clients 
who were diagnosed as being hypertensive and receiving treatment. The findings 
showed that 69/183 (37%) have stage 1 hypertension (systolic blood pressure 140>) 




Abnormal blood pressures were recorded on 154/562 (27%) clients who were not 
diagnosed as being hypertensive. The findings showed that 115/154 (74%) clients 
have stage 1 hypertension (systolic blood pressure 140>) and 29/183 (26%) have stage 
2 hypertension (systolic blood pressure of 160>). 
 
Osteoporosis risk assessment (ORA): Abnormal ORA scores were recorded 0n 251/562 
(46%) clients. 
 
Congruence with abnormal findings and GP actions: Kappa analysis was done 
(http://www.graphpad.com/quickcalcs/Kappa2.cfm) to assess the level of agreement 
between abnormal findings and GP actions. 
 
4.10. Data Extracted 
 
Table 1 : Data collection tools 






Demographic data Age , sex, social history 
Past medical history Chronic disease profile 
Clinical examination Blood pressure reading taken by nurse 
at home in mmHg 
Capillary blood sugar taken by nurse at 
home in mmol/l 
Current medical history Activities of daily living 




Risk category description taken by 




Chronic diseases Chronic disease profile 
Special instructions  Special instruction given by GP 
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4.10.1. Statistical Analysis  
The risk factor for hypertension, diabetes and osteoporosis were taken by the nurse 
at the subject’s home. The hypertension risk was measured using aneroid blood 
pressure meters in mmHg, the diabetes risk factor was measured by the capillary 
blood sugar reading in mmol/l and the osteoporosis risk was measured by the risk 
screening questionnaire  
 
Frequency tables were generated to identify prevalence of abnormal readings in 
blood pressure, blood sugar and osteoporosis risk.   
 The disease management outcome was measured by  whether the medical 
practitioner has initiated change on the abnormal findings detected on the 
above risk factors.  
 The hypertension disease management outcome was measured by whether 
the medical practitioner initiated a blood pressure initiation or medication 
change.   
 The diabetes disease management outcome is whether the medical 
practitioner initiated a diabetic medication change or by GP.  
 The osteoporosis disease management outcome is measured by whether the 
DEXA scan, Vitamin D, calcium supplement or bisphosphonate has been 
prescribed following and abnormal osteoporosis risk assessment score. 
 
4.11. Detailed Analysis Plan 
Hypertension 
Hypertension data is obtained from the Nurses assessment and the medical 
practitioners report.   
a) Blood pressure reading taken by nurse 
 Blood pressure risk profile by gender   
 Systolic blood pressure distribution 
 Systolic blood pressure risk stratification and application 
b) Hypertension diagnosis 
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 Cross tabulation of Hypertension diagnosis by GP and blood pressure 
risk stratification 
 Cross tabulation of Hypertension diagnosis by Client self report and 
Blood pressure  risk stratification 
 Cross tabulation of Hypertension diagnosis by GP and blood pressure 
medication by client 
 Hypertension diagnosis by client self report / blood pressure 
medications VS hypertension diagnosis by GP 
c) GP Actions following abnormal blood pressures 
 Blood pressure investigation requested by GP 
 Blood pressure medication initiation requested by GP 
 Follow up visit requested by GP 
 Monitoring of client requested by GP 
 Lifestyle modification requested  by GP 
The following data were utilised for the analysis of the hypertension risk factors and 
disease management outcomes. 
 The nurses assessment report 
 Systolic blood pressure in mmhg: Systolic blood pressure was taken by the 
registered nurse at the client’s home utilising Procare aneroid 
sphygmomanometers which is certified by the CE standards authority in 
Europe.  Each meter is calibrated before leaving the agency office to check for 
defects. The protocol of the agency requires the nurse to test blood pressure 
three times and average the last two blood pressure readings.  Data is grouped 
according to the SA hypertension guidelines as normal blood pressure (<120 -
129mmHg), hi normal (130-139mmHg). Stage 1 hypertension (140-159mmhg), 
Stage two hypertension (160-179mmhg) and Stage three hypertension (>180 
mmhg) 
 Chronic disease profile:  Hypertension on the diagnosis listed by self report of 
patient. 
 Medication name and dosage:  Medications are assessed by utilising the 
brown bag assessment. Clients are required to bring all their medications 
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during the nurse’s assessment and the nurse records all the medications and 
dosage. Medications are grouped according to the South African medicines 
formulary (Division of Clinical Pharmacology, 2008).  The following medication 
codes would be utilised for the analysis of the hypertension medication as 
recommended  by the South African Hypertension society (Joint National 
Hypertension Guideline Working Group, 2006).  
C01 Cardiac Therapy 
C02 Antihypertensive 
C03 Diuretic 
C07 Alpha and Beta-Blocking Agents 
C07 Beta Blockers, Cardio selective 
C08 Calcium Channel Blockers 
C09 ACE Inhibitors, Combinations 
C09 Angiotensin II antagonists,Combinations 
C09 Class II / III ACE Inhibitors 
 The medical practitioners report 
 Hypertension medication change or initiation: The medications are grouped 
according to the South African medical formulary and similar codes as listed 
above would be utilised to medication change or initiation.  Medications or 
dosage are listed  under new medications in the medical practitioners report  
 Hypertension diagnosis  listed by the medical practitioner under the heading 
chronic conditions 
 Special instructions as listed in the South African Hypertension guidelines 
(2006) regarding the management of the hypertension. The following disease 
management outcomes 
I. Lifestyle Modification for Hypertension care  
a) Diet Modification 
b) Medication compliance 
c) Physical activity 




Level of agreement between the GP and nurse would be tested using kappa analysis. 
A score of .5 or more is considered reasonable level of agreement. SPSS-15 would be 
utilised to analyse data. Because this is a cross sectional secondary analysis, causation 
cannot be examined. 
 
Diabetes 
Diabetes data is obtained from the Nurses assessment and the medical practitioners 
report.  The following analysis will be done for diabetes 
a) Capillary Blood glucose  reading taken by nurse 
 Blood glucose distribution 
 Blood glucose  risk profile by gender   
 Blood glucose risk stratification and application 
b) Diabetes diagnosis 
 Cross tabulation of diabetes diagnosis by Client self report and Blood 
glucose  risk stratification 
c) GP Actions following abnormal blood glucose 
 Blood glucose investigation requested by GP 
 Blood glucose medication initiation requested by GP 
 Follow up visit requested by GP 
 Monitoring of client requested by GP 
 Lifestyle modification (Diet or physical exercise) 
 
Osteoporosis 
Osteoporosis data is obtained from the Nurses assessment and the medical 
practitioners report.  The following analysis will be done for Osteoporosis 
a) Osteoporosis risk assessment score self report (Annexure 4) 
 Osteoporosis risk profile by gender   
b) Osteoporosis diagnosis 
 Cross tabulation of Osteoporosis diagnosis by GP and Osteoporosis  
diagnosis by self report 
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 Cross tabulation of Osteoporosis diagnosis by  GP and Osteoporosis risk 
assessment score 
c) GP Actions following abnormal ORA score 
 Dexa scan ordered by GP 
 Medication change initiated by GP 
 
4.12. Ethics and Human Subjects Issues 
This is an evaluative study; non identifiable data is being used for analysis. Ethical 
clearance has been obtained from the board of directors of the A@H and from the 
Institution (Annexures 6). A@H and the medical insurance companies have a signed 
agreement that non identifiable data will be utilised for research purposes. Clients 
provide consent to utilise the data for research purposes (Annexure 7). Permission to 
utilise the OSA test has been given by the National osteoporosis foundation of South 
Africa (Annexure 5). Ethical clearance has been given by the University of Kwa-Zulu 


















Chapter Five: Results 
5. Findings 
 
This secondary data analysis consists of 465 subjects with data obtained from the 
nurse’s comprehensive geriatric assessment and the subject’s general medical 
practitioners report. 158 General practitioners and 24 registered nurses obtained data 
for this analysis.   
 
5.1. Demographic data 
Table 2 below shows the mean age of the sample is 72 years (SD 7.7), comprises of 
48% males and 52% females.  The majority of the sample is white (371/465 79.8%) 
with only 3 black people in the sample.  More than a third (320/465, 68.8%) of the 
sample have one or more chronic diseases, with nearly a quarter (109/465, 23.4%) 
living alone. Only 31% (146 /465) were in the normal BMI range, with more than two 
thirds (319/465, 69%) were underweight, overweight or obese. None of the subjects 
had any limitation in the activities of daily living as they were independent in bathing, 

















Table 2: Baseline characteristics as recorded in the CGA 
Description Profile Number % 
Age years (mean, SD)    
72 yrs SD 
7.7    
Gender (No, %)  
Male 223 48% 
Female 242 52% 
Race (No, %) 
Black 3 0.60% 
Indian 91 19.60% 
White 371 79.80% 
Chronic disease (CD) profile        (No, 
%) 
None 145 31.20% 
1 CD 200 43% 
=>2 CD 120 25.80% 
Social Circumstances (No, %) 
Living alone 109 23.40% 
Marital status 327 70.30% 
Body Mass Index (BMI) (Mean, SD) 
  
26.46 SD 
6.0   
Weight (No, %) 
Underweight      BMI 
<=18 18 3.90% 
Normal weight   BMI 
19-24 146 31% 
Overweight        BMI 
25-29 193 41.50% 
Obese                 BM 
I>30  108 23.20% 




5.2. Hypertension   
Hypertension data is obtained from the Nurses assessment and the medical 
practitioners report.  Hypertension risk factor is measured by the systolic blood 
pressure reading in mmhg taken by nurse at home.  
 
5.2.1. Blood pressure reading taken by nurse at home in mmHg. 
Using the normal systolic blood pressure ranges from 100-139 mmhg and abnormal 
systolic blood pressure is >=140mmHg, the BP readings were normally distributed 
with an average BP is 136.83 mmhg, ±18.3 (median 138mmhg, mode 140mmHg. 
122/465 (26.2%) of females and 113/465 (24.3%) of males reporting were within 
normal ranges of systolic blood pressure (Figure 3) with an average of 121.89mmhg 




Figure 3: Blood pressure risk profile by Gender 
 
About half of the sample (229/465. 49.5%) of the total sample do not adequately 
control their blood pressure. 120/465 (25.8%) of the female population and 109/465 
(23.7%) of the male population had an abnormal systolic blood pressures with 



























5.2.2. Systolic blood pressure risk stratification 
Figure 4 shows the number of clients systolic blood pressure classified into normal 
blood pressure (<120-129 mmHg), hi-normal (130-139 mmHg), stage 1 hypertension 
(140-159 mmHg) , stage two hypertension (160-169mmHg) and stage three 
hypertension (>180 mmHg) . Major concern with this finding shows that 159/465 
(34.19%) have stage one hypertension, 59/465 (12.69%) have stage two hypertension 




Figure 4: Blood pressure risk profile 
 
5.2.3. Stratification of risk to quantify prognosis 
Table 3 stratifies the risk to quantify the prognosis of the subject’s systolic blood 
pressure. The Cardiovascular disease model is developed by the European 
Hypertension Society and European Society of Cardiology and utilised in the South 
African Hypertension Guidelines (2006).  This model reflects absolute risk and 
continuous risk associated with blood pressure.  
BP Systolic group 
Stage 3  
hypertension 180>  
mmhg 
Stage 2  
hypertension 160 -  
179 mmhg 
Stage 1  
hypertension 140 -  
159 mmhg 
Hi Normal 130 -139  
mmhg 



















Table 4 lists the major risk factors, target organ damage and associated clinical 
conditions. Due to the lack of data of for certain major risk factors and no data 
available for target organ damage, this model has been modified and applied to the 
sample of subjects.  
 Major risk factors acquired from the sample secondary analysis are: 
- Levels of systolic BP 
- Smoking 
- Hyperlipidaemia diagnosis (modified1) 
- Diabetes diagnosis  
- Family history of cardiovascular diseases (Ischaemic heart  disease , diabetes, 
Stroke, hypertension)2 
- Body Mass index (modified3) 
 
 Associated clinical conditions acquired from the secondary analysis are: 
- Coronary heart disease diagnosis 
- Kidney failure diagnosis 
- Congestive heart failure diagnosis 
- Stroke or Transient ischaemic attack diagnosis 
- Retinopathy diagnosis 










                                               
1 No results available actual cholesterol test 
 
2 No data available for age of onset of cardiovascular diseases in family   
3 No results available for waist circumference 
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Table 4: Major risk factors, target organ damage and associated clinical conditions* 
 






5.2.4. Subjects risk stratification to quantify prognosis 
The cardiovascular model has been applied to the subject’s systolic blood pressure 
readings and the findings as follows (table 5): 
 Low added risk  =  127/465  (27%) subjects 
 Average risk    =  19/465 (4%) subjects 
 Moderate added risk  =  83/465  (20%) subjects 
 High added risk  =  175/465  (38%) subjects 






























































































































































5.3. Hypertension diagnosis 
Hypertension diagnosis data collected two streams and they are via self report by 
client and listing of chronic conditions by the GP on the medical practitioners report.  
Level of agreement will be testes using kappa score on the diagnosis by self report 
and diagnosis by GP. The hypertension diagnosis by the GP was cross referenced with 
blood pressure risk profile to determine potential hypertensive clients and determine 
whether GP acted on these clients abnormal findings. 
 
5.3.1. Hypertension diagnosis - GP vs. Client self-report 
 
Table 6 below reflects how well the GP and the client agree on the hypertension 
diagnosis. Level of agreement was measured using the kappa score. Hypertension 
diagnosis was based on self report by the client during the nurse assessment.  The 
Medical practitioner was required to list the chronic conditions of the client in the 
prescribed general medical practitioners report. The level agreement between nurse 
and GP was (k=0.505) on the hypertension diagnosis.  A kappa score of 0.5 or more is 
considered a reasonable agreement.   
 
The Sensitivity analysis also shows that there is a 77% chance the screening tool by 
self report will pick up hypertension in a subject with a hypertension diagnosis.  There 
is 66% likelihood that the subject has the hypertensive diagnosis (PPV).  
 
 The specificity analysis shows that there is a 75% chance the screening tool by self 
report will pick up non diagnosed hypertension in subjects with no hypertension 












diagnosis by GP Total 
  No Yes  
Hypertension 
by self report 
  
No 210 42 252 
Yes 71 142 213 
Total 281 184 465 
 
5.3.2. Hypertension diagnosis by GP vs. blood pressure risk profile 
Figure 5 shows the blood pressure risk profile of diagnosed and non-diagnosed 
hypertension clients by the GP.  According to the SA hypertension guidelines (2006) 
normal systolic blood pressure ranges from (<120mmhg – 139 mmhg) and abnormal 
blood pressure ranges from (≥140mmhg) The major finding here shows that 128/465 
(27.53%) of clients with abnormal systolic blood pressures do not have a diagnosis of 
hypertension and 102/465 (21.94%) of clients diagnosed with hypertension are not 
adequately controlling their blood pressure.   
 
5.3.3. Actions taken by GP following abnormal systolic blood pressure 
Data analyzed from the medical practitioners report is consolidated and presented in 
Table 7.   The actions taken were new anti-hypertensive drug prescribed, follow-up 
requested by the GP and blood pressure investigation.  Table 7 shows that GPs’ 
actions concurred with the normal BP reading (229, 49.25%), with actions taken by 
the GP on 21/235 (8.9%) subjects with normal BP recorded by the nurse and 15/230 
(6.5%) subjects with abnormal BPs recorded by the nurse. This resulted in no 
association (p=0.33) between GPs action and abnormal BPs and a Kappa agreement 
of- 0.024 (95% CI -0.073 to 0.025). The strength of agreement is worse than what you 




Figure 5: Hypertension diagnosis by GP vs blood pressure risk profile 
 
 
Table 7: Actions taken by GP  
  Abnormal BP  
  Yes No Total 
GP Action Yes 15 21 36 
No 215 214 429 




























5.4.1. Blood glucose distribution 
 




Figure 6 shows the blood glucose distribution of the sample. The mean blood glucose 
is 6.9 mmol/l (SD 2.349). The median is 6.3 mmol/l. The most frequently occurring 
reading is 6 mmol/l.  Overall, the mean blood glucose of the total sample is within the 
normal range of 4-8 mmol/l. 
 
5.4.2. Blood glucose risk profile by gender 
 
 Figure 7 shows the blood glucose risk profile of the sample by gender. Normal blood 
glucose ranges from 4 – 8 mmol/l as defined by the Society of endocrinology, 
Baseline Blood Glucose 














Baseline Blood Glucose  














Metabolism and Diabetes of South Africa (SEMSDA). The results show that 4/465 
(0.88%) of the female population and 7/465 (1.51%) of the male population are below 
the normal reading of 4 mmol /l and they are at risk of hypoglycaemia. The majority of 




Figure 7: Blood glucose risk profile by gender 
 
High blood sugar readings are defined as greater than 8.0 mmol/l as defined by 
SEMSDA. The major finding shows that 48/465 (10.32%) of the female population and 
47/465 (10.11%) of the male population have abnormal blood glucose values. The 
normal blood glucose profile by gender, females (mean = 6.05 mmol/l, SD 0.968) and 
males (mean = 6.11, SD 0.891).  The abnormal blood glucose profile by genders, 
females (mean = 10.07, SD 3.130) and males (mean= 9.43, SD 3.554). In essence 
104/465 (22%) of the total sample do not adequately control their blood glucose. 
Levenes’ test shows no significant difference in blood sugar between genders 
(P=>0.05) 
 
Blood Glucose group (mmol/l) 





















No of clients 
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5.4.3. Diabetes diagnosis 
Diabetes diagnosis data collected via self report by client and listing of chronic 
conditions by the GP on the medical practitioners report.  Level of agreement was 
tested using kappa score on the diagnosis by self report and diagnosis by GP. The 
diabetes diagnosis by the GP was cross referenced with diabetes risk profile to 
determine potential diabetic clients and determine whether GP acted on these clients 
abnormal findings. Clients with abnormal blood glucose values with no diagnosis of 
diabetes were analysed as potential diabetic clients. 
 
a) Diabetes diagnosis by GP versus Self Report 
Table 8 below reflects how well the GP and the client agree on the diabetes diagnosis. 
Level of agreement was measured using the kappa score.  
 
Diabetes diagnosis was based on self report by the client during the nurse 
assessment.  The GP was required to list the chronic conditions of the client in the 
prescribed general practitioners report. Table 10 below shows the level agreement 
(k=0.591) on the hypertension diagnosis.  A kappa score of 0.5 or more is considered a 
good agreement.   
 
The Sensitivity analysis also shows that there is a 63% chance the screening tool by 
self report will pick up diabetes in a subject with a diabetes diagnosis.  There is 66% 
likelihood that the subject has the hypertensive diagnosis (PPV).  
 The specificity analysis shows that there is a 95% chance the screening tool by self 
report will pick up non diagnosed diabetes in subjects with no diabetes diagnosis. 









Table 8: Diabetes diagnosis – GP / self report Cross tabulation 
 
Diabetes diagnosis by 
GP 
Total No Yes 
Diabetes diagnosis by 
self report 
No 381 23 404 
Yes 21 40 61 
Total 402 63 465 
 
5.4.4. GP actions following abnormal blood glucose findings 
Data analyzed from the medical practitioners report is consolidated and presented in 
Table 9.   The actions taken diet modification, follow up requested, new diabetic drug 
prescribed, Investigation by GP, Monitoring of client at home, Table 9 shows that GPs’ 
actions concurred with the normal blood sugar reading (333, 71.6%), with actions 
taken by the GP on 50/359 (13.9%) subjects with normal blood sugar recorded by the 
nurse and 24/106 (23%) subjects with abnormal BPs recorded by the nurse. This 
resulted in a Kappa agreement of 0.098 (95% CI 0.004 to 0.196). The strength of 
agreement is worse than what you expect to see by chance alone. 
 
 




Total Yes No 
GP 
Actions 
Yes 24 50 74 
No 82 309 391 




5.5. Osteoporosis  
5.5.1. Osteoporosis risk profile  
The screening questionnaire utilised for the ORA score is provided by the National 
Osteoporosis Foundation of South Africa.  A risk score of thirteen or more is declared 
a risk for Osteoporosis. Results analysed showed females having the highest 
proportion (180/465, 38.71%) of osteoporosis followed by males with (72/465, 
15.48%). Overall, 252/465 (54%) of the sample analysed have risk factors associated 
with developing osteoporosis.  
 
5.5.2. Osteoporosis diagnosis 
3.1.1.1 Osteoporosis diagnosis by GP vs. self report 
Table 11 below reflects how well the GP and the client agree on the Osteoporosis 
diagnosis. Level of agreement was measured using the kappa score.  
 
Osteoporosis diagnosis was based on self report by the client during the nurse 
assessment.  The Medical practitioner was required to list the chronic conditions of 
the client in the prescribed general medical practitioners report. Table 11 below 
shows the level agreement (k=0.144) on the osteoporosis diagnosis.  A kappa score of 
0.5 or more is considered a reasonable agreement and in this case it below 0.5 which 
indicate disagreements between GP and client.   
The Sensitivity analysis also shows that there is a 9% chance the screening tool by self-
report will pick up osteoporosis in a subject with an osteoporosis diagnosis.  There is 
50% likelihood that the subject has an osteoporosis diagnosis (PPV).  
 
 The specificity analysis shows that there is a 99% chance the screening tool by self-
report will pick up non diagnosed osteoporosis in subjects with no osteoporosis 
diagnosis. There is 94% likelihood that the subject does not have an osteoporosis 





Table 10: Osteoporosis diagnosis by self-report vs. Osteoporosis diagnosis by GP 
 
Osteoporosis 
Diagnosis by GP 
Total No Yes 
Osteoporosis by self 
report 
No 431 28 459 
Yes 3 3 6 
Total 434 31 465 
 
5.5.3. Osteoporosis diagnosis by GP vs. ORA risk 
 
Osteoporosis risk was based on an osteoporosis risk assessment (ORA) questionnaire 
by the client during the nurse assessment.  The Medical practitioner was required to 
list the chronic conditions of the client in the prescribed general medical practitioners 
report. Table 12 shows that there is a significant finding of the Osteoporosis risk 
assessment questionnaire and the GP diagnosis of Osteoporosis (p=>0.05) with a low 
level agreement (k=0.07) on the osteoporosis risk assessment score diagnosis by the 
medical practitioner.  A kappa score of 0.5 or more is considered a reasonable 
agreement and in this case it below 5 which indicate disagreements between GP and 
the questionnaire.   
The Sensitivity analysis also shows that there is an 84% chance the screening tool by 
self report will pick up osteoporosis in a subject with an osteoporosis diagnosis.  There 
is 10% likelihood that the subject has an osteoporosis diagnosis (PPV).  
  
The specificity analysis shows that there is a 48% chance the screening tool by self 
report will pick up non diagnosed osteoporosis in subjects with no osteoporosis 











5.5.4. GP actions following abnormal ORA score 
Data analyzed from the medical practitioners report is consolidated and presented in 
Table 12.   The actions taken by GP are DEXA scan ordered and progesterone / 
estrogen medication prescribed by the GP. Table 9 shows that GPs’ actions concurred 
with the normal ORA risk (211, 47.3%), with actions taken by the GP on 2/213 
(0.009%) subjects with no ORA risk recorded by the nurse and 9/252 (3.6 %%) subjects 
with abnormal ORA risk recorded by the nurse. This resulted in no association 
(p=0.06) between GPs action and abnormal ORA risk and a Kappa agreement of 0.024 
(95% CI 0.002 to 0.050). The strength of agreement is worse than what you expect to 
see by chance alone.  
 




Total Yes No 
GP Actions Yes  9 2 11 
No  243 211 454 





Diagnosis by GP 
Total No Yes 
ORA Risk No 208 5 213 
Yes 226 26 252 
Total 434 31 465 
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Chapter Six: Discussion 
6. Discussion 
 
This study of home environments is a research domain within the field of 
environmental gerontology that address the issues related to ageing in place. Despite 
the importance of ageing at home, there are no studies in this area in South Africa 
were majority of our older clients live at home. Statistics South Africa estimates that 
there were approximately 3.8 million older people in South Africa (excluding 
institutionalised older adults) living at home. This comprises 7.6% of the total 
population making it one of the countries with largest proportion of older population 
in the African continent(Statistics South Africa, 2010).  This study is the first to 
document at home studies which will contribute to the field of environmental 
gerontology and also inform public policy decisions regarding implementing home 
based health care.  
 
The following key findings from this study are discussed below. 
 
6.1. Preliminary evidence that the CGA works in identifying preventable health 
problems 
In this research report preliminary data showed the benefits of the CGA by 
identifying risk factors and prevalence.  Abnormal blood sugars were recorded 
on 42/562 (7%) clients who were diagnosed as being diabetic and receiving 
treatment.  Abnormal blood sugars were recorded on 83/562 (15%) clients who 
were not diagnosed as being diabetic.  Abnormal blood pressures were 
recorded on 183/562 (33%) clients who were diagnosed as being hypertensive 
and receiving treatment.  Abnormal blood pressures were recorded on 154/562 
(27%) clients who were not diagnosed as being hypertensive. Abnormal ORA 




These finding were congruent with individual studies and systematic reviews of 
the CGA in the literature which have identified benefits of CGA including 
improved cognitive function (Stuck et al., 1993, Caplan et al., 2004, Ellis and 
Langhorne, 2005), reduced disability (Stott et al., 2006), reduced mortality 
(Rubenstein, 2004, Stuck et al., 1993), prolongation of time living at home 
(Caplan et al., 2004, Ellis and Langhorne, 2005, Landi and Onder, 2001, Stuck et 
al., 1995, Stuck et al., 1993), decreased hospital admission/readmission 
(Bernabei et al., 2008, Caplan et al., 2004, Landi and Onder, 2001, Stuck et al., 
1995, Stuck et al., 1993), reduction in number of hospital days (Harari et al., 
2007, Landi and Onder, 2001), reduction in emergency room visits (Caplan et al., 
2004); improved physical function (Rubenstein et al., 1997, Caplan et al., 2004, 
Stuck et al., 1993), improved ability to perform ADLs (Stuck et al., 1993); and a 
decrease in a variety of geriatric syndromes during hospitalization (Harari et al., 
2007). 
6.2. Hypertension 
After the age of 50 or 60 years, increase in blood pressure occurs primarily in 
systolic blood pressure. Diastolic blood pressure tends to spontaneously 
decrease with increasing age while systolic blood pressure increases, mainly as 
a result of the functional and structural changes in the arterial vessels. In large 
arteries, aging results in progressive deposition of calcium salts, fraying and 
fragmentation of elastin, and an increase in the number and cross-linking of 
collagen fibres that increase the rigidity of the vessel wall(Duprez, 2008).These 
age-related changes in arterial stiffness and systolic blood pressure are 
strongly associated with organ damage, cardiac and vascular disease, and an 
increased risk of morbidity and mortality . 
 
Results from large epidemiologic studies have confirmed the association 
between increased systolic blood pressure and the increased risk of morbidity 
and mortality(Duprez, 2008). A meta-analysis of 61 prospective studies of 
blood pressure and mortality showed that, between the ages of 40 and 69 
years, an increase in systolic blood pressure of 20 mm Hg was associated with 
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a more than 2-fold increase in the death rate due to stroke and in the death 
rates from ischemic heart disease and other vascular causes. Relatively small 
decreases in mean systolic blood pressure were associated with large absolute 
reductions in strokes and premature deaths. A 2-mm Hg mean lower systolic 
blood pressure was equivalent to a 7% lower risk of death from ischemic heart 
disease and a 10% lower risk of stroke(Duprez, 2008). 
 
According to the South African burden of disease unit high levels of 
hypertension are evident in the older population which is combined with poor 
levels of awareness, monitoring, treatment and control of the condition. Only 
a third of the hypertensive were controlled, only half had had their blood 
pressure measured in the last 12 months, and a mere 12% of male and 20% of 
female hypertensive were aware that their blood pressure was high. This is a 
serious situation, considering scientific evidence that high blood pressure 
causes increased risk of ischaemic heart disease stroke, hypertensive heart 
disease, other cardiovascular and renal disease, while the former three 
conditions are the three leading causes of death in older South Africans.  
 
This study supports the above statement as the initial measurements on blood 
pressure control conducted by nurses showed that approximately half the 
sample (229/465, 49.5%) does not adequately control their blood pressure at 
home.  These clients were further categorised and shows that 
159/465(34.19%) falls into stage one hypertension (140-159mmHg), 
59/465(12.69%) fall into stage two hypertension (160-179mmHg), 
12/465(2.58%) are categorised in stage three hypertension (180> mmHg).  
 
This sample was further stratified into the cardiovascular disease model 
utilised in the Hypertension guidelines of South Africa (2006) in table 3 and 
table 4.  This model is adaptable for use in multiple settings including those 
low-resource settings where some of the measures are unavailable and 
beyond the resources of budgets. This model determines the risk of 
developing complications based on blood pressure measurements and 
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associated clinical conditions.  Consensus has been reached on the necessity of 
immediate drug treatment for those with known associated clinical conditions 
and/or target-organ damage and/or a systolic blood pressure of 180 mmHg. 
Table 4 lists the major risk factors, target-organ damage and associated clinical 
conditions. Risk factors that are modifiable (e.g. smoking and dyslipidaemia) 
should be the target of lifestyle intervention and other treatment as 
appropriate. In addition to controlling hypertension, target-organ damage and 
associated clinical conditions must be managed appropriately and referred if 
necessary to a higher level of care. 
 
Based on the above model the risk of developing complications as reflected in 
table 5 showed that 19/465 (4%) of clients were average risk and they did not 
require treatment or their blood pressure was well controlled within the 
norms. There was 127/465(27%) of clients categorised into low added risk and 
should be targeted with lifestyle interventions or other treatment as 
appropriate. There was 83/465(20%) categorised as moderate added risk and 
treatment should have been initiated, There was 175/465(38%) were high 
added risk and 51/465(11%) very high added risk should have been managed 
appropriately or referred to a higher level of care. In totality the GP should 
have initiated actions on Moderate added risk, High added risk and very high 
added risk. This means that the GP should have initiated actions on 
309/465(68%) of the sample, instead the GP initiated actions on only 
36/465(7.7%). 
 
There has been a good level of agreement for hypertension diagnosis by self 
report taken by the nurse and hypertension diagnosis by the GP (k=0.505). The 
blood pressure measurements were correlated with clients with / without a 
hypertension diagnosis by the GP. Major finding showed that 128/465 
(27.53%) of clients with no diagnosis of hypertension and 102/465 (21.94%) of 
clients with a diagnosis of hypertension were in the abnormal range. Of this 
total of abnormal blood pressure detected (230/465, 49%), the GP initiated 
actions on only 15/465 (3.2%) of clients. However, the GP also initiated actions 
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on 21/465 (4.5%) clients with normal blood pressures possibly due to other 
risk factors detected. 
 
6.3. Diabetes 
Guidelines for treating diabetes mellitus are mostly based on clinical studies in 
middle-aged people, and recommendations tend to be the same for everyone, 
whether young and strong or elderly and frail. But diabetes management 
should be individualized, especially in the elderly, taking into account each 
patient’s medical history, functional ability, home care situation, and life 
expectancy. Aggressive glycemic control is less important than avoiding 
hypoglycemia and achieving a good quality of life. 
 
The elderly” is a heterogeneous group with widely varying physiologic profiles, 
functional capabilities, and life expectancy (on average, about 88 years for 
men and 90 years for women in the United States). Although the elderly are 
sometimes classified as “young-old” (age 65–80) and “old-old” (80+), this 
distinction is too simplistic for clinical decision-making. Diabetes mellitus in the 
elderly also is heterogeneous. One distinction is the age at which the disease 
developed. Aging is associated with declining betacell function and lower 
blood insulin levels independent of insulin resistance, and with insulin 
resistance itself. The risk of developing type 2 diabetes mellitus increases with 
obesity, lack of physical activity, and loss of muscle mass, all of which often 
develop with aging (Hornick, 2008). 
 
Middle-aged patients with diabetes have increased fasting hepatic glucose 
production, increased insulin resistance, and an abnormal insulin response to a 
glucose load. On the other hand, patients who develop diabetes at an older 
age tend to have normal hepatic glucose production. Older patients who are 
lean secrete markedly less insulin in response to a glucose load but have 
relatively less insulin resistance. Patients who develop type 2 diabetes in old 
age are more likely to have near normal fasting blood glucose levels but 
78 
 
significant postprandial hyperglycemia(Rizvi, 2007). Elderly patients who 
developed diabetes during middle age have metabolic abnormalities more 
typical of middle-aged patients with type 2 diabetes(Hornick, 2008). 
 
Unfortunately, diabetes is underdiagnosed and frequently undertreated, 
resulting in even more disease and death. Diabetes is often missed in the 
elderly because its presenting symptoms may be nonspecific, e.g., failure to 
thrive, low energy, falls, dizziness, confusion, nocturia (with or without 
incontinence), and urinary tract infection. The classic symptoms of frequent 
urination (often leading to worsening incontinence), thirst, and increased 
hunger usually occur only when plasma glucose levels are above 
11mmol/l.(Hornick, 2008) Weight loss, blurred vision, and dehydration may 
also be present with high blood glucose levels. With lesser degrees of 
hyperglycemia, patients may have no symptoms or present with weight loss or 
signs and symptoms of chronic infection, especially of the genitourinary tract, 
skin, or mouth. Hyperglycemia in elderly patients is also associated with 
reduced cognitive function (which may improve with blood glucose 
control)(Treton, 2005). 
 
The American Diabetes Association recommends screening by measuring the 
fasting plasma glucose level every 3 years beginning at 45 years. However, 
some experts believe that this method is inadequate for the elderly(Hornick, 
2008). The South African Diabetes guidelines(Society for Endocrinology 
Metabolism and Diabetes of South Africa, 2009) states that that glycaemic 
targets for control should be between 4-8 mmol/l post prandial from the age 
of 40 years old. Based on the above elderly treatment should be individualised 
based on the clients present condition and history 
In this report results showed that 4/465 (0.88%) of the female population and 
7/465 (1.51%) of the male population are below the normal reading of 4 mmol 
/l and they are at risk of hypoglycaemia.  High blood sugar readings are 
defined as greater than 8.0 mmol/l as defined by SEMSDA. The major finding 
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shows that 48/465 (10.32%) of the female population and 47/465 (10.11%) of 
the male population have abnormal blood glucose values. In essence 106/465 
(23%) of the population had abnormal blood sugars and the GP initiated 
actions on 23/465 (5%) of clients.  There was a good agreement (k=0.591) of 
diabetes diagnosis by self report and GP.  Reasons for this incongruent findings 
maybe the result that diabetes treatment is only met if the criterion for 
diagnosis is met as listed in the table below. Future research should target 




Table 13: Criteria for the diagnosis of Diabetes mellitus  
 
Source: (Society for Endocrinology Metabolism and Diabetes of South Africa, 2009). 
 
Challenges exist for health care workers responsible for the health of elderly 
patients to facilitate successful ageing in the growing diabetic population. 
Diabetes and its chronic complications impact negatively on successful ageing 
and every effort should be made to prevent the development of diabetes and 
frailty in the ageing population. Those who are already frail and subject to the 
burden of multiple chronic diseases and disability require special and skilled 




Osteoporosis is defined as a reduction of bone in the skeleton, associated with 
skeletal fragility and an increased risk of fracture after minimal trauma. The 
three major osteoporotic fractures are those of the forearm, vertebral body, 
and hip, although fractures of the humerus, tibia, pelvis, and ribs are also 
common (Roger M, 1997). Osteoporotic fractures are a major cause of 
morbidity and mortality, and lead to increased health and long term care 
expenditures in both males and females. The main objective in treating 
patients with osteoporosis is to reduce the risk of fractures.  
According to the National Osteoporosis foundation of South Africa ,one in 
three women and one  in five  men will get this disease (potentially 4-6million 
South Africans) (National osteoporosis Foundation of South Africa, 2010). 
Osteoporosis is referred to as the “Silent Epidemic” because there are usually 
no symptoms until it a fracture has occurred. . It is considered a normal part of 
ageing and it is a serious disease and the cause of much pain and suffering. 
According to the Foundation up to 20% of people die after a hip fracture and 
more than 50% of the rest will never live independently again. This disease can 
be prevented and if an individual has osteoporosis, it can be treated with a 
variety of available medications. Unfortunately  in South Africa only a small 
percentage of patients have access to the effective diagnosis and treatment of 
osteoporosis(National osteoporosis Foundation of South Africa, 2010).  
In South Africa, where HIV/AIDS, tuberculosis and malnutrition are rife, 
osteoporosis is not considered a priority, despite the devastating 
consequences it may have on the economy and quality of life of the older 
population.   
In this report 252 /465 (54%) clients were identified has having clinical risk 
factors for the development of osteoporosis via the ORA questionnaire and 
the GP initiated actions on 11/465 (3%).   Possibly one of the major concerns is 
the validity of the screening questionnaire. This questionnaire has not been 
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validated and has been developed by experts at the National Osteoporosis 
foundation of South Africa which has only face and content validity.  
 
A  study was done  to determine cost effectiveness of fracture risk  utilising 
clinical risk factors instead of measurement of bone density measurement by 
dual x-ray ( DXA) scan(Bessette et al., 2008). Because measurement of bone 
density by dual x-ray absorptiometry (DXA) is quite expensive, there has been 
increasing interest to estimate fracture risk by clinical risk factors.  The result 
of this study stated that we must be careful in adopting a strategy based on 
clinical risk factors alone instead of DXA scan (Bessette et al., 2008).  Only if 
DXA scan is not available, assessing clinical risk factors is an acceptable option 
in predicting a woman’s risk of fracture. In this report 7 clients were referred 
for a DXA scan, and these clients have access to DXA scan,  however it is an 
expensive scan and requires a co-payment from clients if this is done out of 
hospital.  Future research should focus on validating the screening 
questionnaire for predicting risk of osteoporosis. 
 
6.5. Integration of CGA with GP follow up 
 
A major challenge that has emerged from this data is the incongruence in the 
level of agreement between abnormal findings from the CGA and GP actions.  
The agreement on abnormal Blood pressure and GP actions (k=-0.024), 
Abnormal blood glucose vs. GP actions (k= 0.0098) and ORA risk vs. GP Actions 
(k=0.025). A kappa score of 0.5 or more is considered a reasonable agreement. 
The reasons for this needs to be further explored. Possible explanations are 
discussed below: 
 
6.6. Inefficiency of current referral and record keeping processes:  
 
The nurse’s referral report (Annexure 2) is given to the client to take to the GP. 
The GP is required to view this report and report his actions the prescribed 
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medical practitioners report (Annexure 3). Subsequent to this study, the A@H 
service did conduct a survey on GP satisfactions and these survey 
questionnaires (Annexure 8) were sent out to 75 GP’s that have participated in 
the AAH program. AAH received 19/75 (25%) of the surveys from the GP’s.  
Overall 16/19 (86%) of GP’s had a positive response in support of A@H Program, 
In terms of reading the nurses referral report , the survey reflected 79% of the 
GP’s always read the forms carefully before they sign, 16% did not receive the 
referral report and 5% do not read the forms.  
 
Apart from this GP’s have their own record keeping of clients and possibly do 
not see the need to complete the A@H prescribed medical forms and therefore 
did not complete them in full.  
 
6.7. Acceptance of the nurse driven CGA chronic disease model 
 
The major challenge with this service is that little is known of the private 
healthcare doctors in South Africa. The A@H service maybe perceived as a 
replacement of the GP’s services by nurses and not seen as a complimentary 
treatment program to assist the GP’s.   Nurses can potentially provide a more 
cost effective service and this could result in a loss of income for GP’s.   
Private healthcare practitioners retrieve consultation income via an electronic 
service between medical insurance schemes and their practice. With the 
introduction of the A@H service, GP’s were forced to send their consultation 
cost to the A@H and not the schemes and this created confusion.  This program 
created added costs for GP’s as they were required to fax the medical reports 
and consultation invoices to A@H in order to be reimbursed. This may have 
resulted in GP’s reluctance to accept the A@H program as a complimentary 




6.8. Marketing of CGA and engagement of GPS in this model of care 
 
The findings may reflect the current poor engagement of GPs in the nurse 
driven chronic disease prevention model. This service was not properly 
marketed to the GP’s in the area. Communication to all stakeholders is key to 
success of any program.   
 
According to the A@H, doctors were notified by postal mail about the service 
and a meeting with the Independent practitioners association (IPA) took place 
explaining the A@H program. The IPA communicated the program to all GP’s via 
email.  There is a possibility that GP’s did not receive the postal and email or did 
not read the mail therefore were unaware of the program and processes.  
In addition, the agency should have canvassed to the GP’s in the area. The 
medical schemes did not want to advertise this program as it was still in the 
pilot phases.  
 
Other challenges were the marketing of this A@H service to the GP’s and 
clients. Being pilot medical insurance companies did not want to market the 
program to its clients. This created challenges as GP’s did not know about this 
program.  This may have resulted in GP’s reluctance to accept the A@H program 
as a complimentary treatment program to their clients. The program was also 
not advertised in other mediums such as television, radio and magazines. This 
could have attracted a high risk population and may impact on the cost saving 
benefits of the medical insurance companies.  
 
6.9. Recommendation for the wider adoption of a nurse driven chronic disease 
prevention model such as the A@H program in the management of people 




The A@H program is an essential component of the chronic disease prevention 
model and can bridge an important gap between the GP and the client as the 
nurse monitors the client regularly and reports abnormalities to the GP.  
 
Care integrated across multiple settings, is essential for the care of older patients. 
The prevalence of multiple chronic conditions and the transitions of care between 
settings distinguish the health care of older adults and complicate the integration 
of their care. The office of a GP is the major platform of health care delivery and a 
natural location from which agreed-upon goals and management plans can be 
sustained in a continuous healing relationship with a trusted clinician. Increasing 
age is associated with greater use of a variety of other care settings, requiring a 
more sophisticated role for primary care. As new models of primary care are 
elaborated they must incorporate systems that integrate the care of older 
patients, many of whom will not be seen in the office setting. Older people and 
their families need a healthcare worker who sticks with them and whom they can 
trust to ensure safe health care transitions that are faithful to their needs and 
goals.  
 
South Africa is facing the complex challenge of shifting from an acute care 
model to a chronic care model that is better suited to managing the growing 
burden of non-communicable diseases and demands an extraordinary response 
that is within the capacity of South Africa to achieve.  
 
The A@H Innovative home care model for chronic conditions was developed by 
the experts at University of Kwa-Zulu Natal. Several factors were crucial when 
this model was applied to difficult local circumstances. Foremost is the shift 
from a provider-centred to a patient-centred approach and efforts to 
strengthen self-management. This approach needs a sustained partnership with 
the patient, efforts to support behaviour change and adherence to long-term 
medication, and the need to harness family and community resources. Reliable 
systems of clinical support, referral, and record-keeping are essential. Such 
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systems are uncommon features of present care and delivery in South Africa but 
yet they are central to building effective chronic care.  
 
6.10. Weaknesses of the Study 
 
 The data is obtained for this study is from an affluent middle class population of 
South Africa and cannot be generalised to the rest of the population. However, a 
multidimensional survey found that in developing countries, the family is the 
single most important safety net and source of care and support to older persons. 
Living arrangements therefore largely determine the extent and nature of kin 
support that individuals may enjoy in old age. As is the pattern in other 
developing countries, the vast majority of older South Africans live in 
multigenerational households. The multidimensional survey of Ferreira et al. 
(1992) (n=4400) found that 92 percent of blacks, 83 percent of coloureds, and 90 
percent of Indians, but only 17 percent of whites lived in such households.  The 
remaining 83% of older white South Africans apparently prefer to live alone (or 
with a spouse) and to maintain their independence- as is the Western lifestyle 
pattern of the developed countries (Ferreira et al., 1992). This strengthens the 
need to have a home health risk management program for older adults living at 
home and alone. Previously, up to 11 percent of whites resided in homes for the 
aged. Over the decades, government resources were inequitably allocated to 
fund these facilities, and very few homes existed for persons in other racial 
groups. On the other hand, past evidence showed that few black older individuals 
were not willing to live in such facilities— nor would their families let them do so. 
Traditionally, a family would face social tension if it did not care for its elders at 
home. However, these norms also appear to be changing, as black couples 
increasingly have dual jobs outside the home and there is no one at home during 
the day to care for a frail elder(Ferreira et al., 1992) thus the need for home visits 




 A second limitation is the lack of information on why all the GP’s did not return 
the reports. Future research should focus on the GP’s participation in home 



























Chapter 7: Conclusion 
7. Conclusion 
 
This study is the first to document the use of CGA in a South African population and its 
first of its kind involving private health care practitioners and medical insurance 
providers. This is also the first time that many stakeholders were involved in rolling 
out this service.  Experts from the University of Kwa-Zulu Natal developed the A@H 
service and the Medical scheme industry saw value in this service and allowed their 
clients and GP’s to participate.  Due it being a pilot, this service was not marketed on a 
large scale as a benefit to medical scheme members and GP’s therefore 
communication problems existed  between GP’s, clients and medical schemes.  
 
However, the CGA did identify clinical problems in these clients and if managed well 
this A@H service has the potential to improve health, quality of life, and to save 
money for healthcare funders and clients in the long run. 
 
The findings from this study therefore shows that there is preliminary evidence that 
using the CGA in this population will be successful in identifying abnormal health 
findings which will enable intervention. This is a key component of any successful 
chronic disease prevention model which can go a long way to improving the health 
status of older people and potentially reduce the cost of services to these group of 










CGA  : Comprehensive geriatric assessment 
GP  : General practitioner 
RN  : Registered nurse0 
A@H  : Active at Home 
NICE  :  National Institute for Health and Clinical excellence 
SEMDSA : Society for Endocrinology, Metabolism and Diabetes of South  
   Africa 
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Annexure 7: Clients contract 










Client Name: _____________________________________________________  
 





Thank you for using the services of Active Ageing at Home (Pty) Ltd.  Before we can 
provide you with services, we require your agreement on the following points: 
 
1. Client Services 
We will provide you with the services as listed and explained in our Standard 
Care Package.   
 
2. Authorisation to pay benefits 
Active Ageing at Home (Pty) Ltd will charge your Medical Aid Scheme for all 
the services rendered to you. Active Ageing at Home (Ptd) Ltd has an 
agreement with your Medical Aid Scheme and will charge your Scheme for 





3. Consent to use of information  
Active Ageing at Home (Pty) Ltd keeps records of information relating to its 
services, which information it uses for the care of Clients, for the conduct of 
research, and for the continual improvement of its services.   
 
You agree that the information about you can be used in an anonymous 
fashion to improve the services that Active Ageing at Home (Pty) Ltd provides 
to you, and to conduct research into the improvement of care to the older 
person. 
 
You also agree that Active Ageing at Home (Pty) Ltd may obtain information 
about your medical history from your Medical Aid Scheme, and other parties, 
for the purposes of rendering services to you. 
 
In return for this permission, Active Ageing at Home (Pty) Ltd agrees that it 
shall hold your information in the strictest confidence, and it shall not disclose 
such information to any third party, save as permitted above. 
 
5. Consent to use Client’s resources  
Permission will be requested by the Active Ageing at Home (Pty) Ltd 
healthcare worker to use your telephone in order to make appointments for 
you or to effectively manage your health. 
 
6.  Scheduled Visits 
Active Ageing at Home (Pty) Ltd employees schedule visits in advance to 
Clients’ homes. If the Client cancels a visit, it is his/her duty to inform the 
Health Promoter, Biokinetist or Registered Nurse (depending on who has been 
scheduled to visit the Client) of the cancellation. This visit must be rescheduled 





While Active Ageing at Home (Pty) Ltd will exercise reasonable care in the 
provision of its services to you, it cannot be held responsible for any harm 
suffered by you, or anyone else, as a result of the provision of these services to 
you, and you understand that you accept the provision of these services 
entirely at your own risk. 
 
 Contractual obligation.  By signing this agreement you will be entitled to the 
services and benefits of the Standard Care Package for one year. Our 
agreement will be automatically renewed thereafter, subject to the approval 




By signing, and returning this letter to us, you agree to the provision of services to 
yourself by ACTIVE Ageing at Home (Pty) Ltd, on the terms and conditions outlined in 
this letter. 
 
Client signature: ____________________________  Date: 
_______________________  
 
Address   :____________________________  
 
    :____________________________ 
 
    :____________________________ 
  
Witness   :____________________________ 
 
Specify relationship  :____________________________ 
 




If Client cannot sign: 
Reason Client did not sign or used “X”: Physically unable          Mentally unable
  
 
Responsible party signature : __________________________________________ 
  
Full names    : __________________________________________ 
 
Address   : __________________________________________ 
 
      __________________________________________ 
 
      __________________________________________ 
 
Relationship to Client  : __________________________________________ 
 
Telephone number  : __________________________________________ 
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Annexure 9: Ethical clearance  - UKZN 
 
